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A VERY clever paper from the labor- 
atory of Haverford College is published 
in our present issue. It gives an accountof experiments 
made on an artificial magnet coustructed to illustrate Prof. 
Ewing’s beautiful theory of magnetization. The model 
was arranged in three dimensions, and consisted of a 
loosely wound coil composed of a single layer of wire with 
the turns nearly half an inch apart. Intothis magnetizing 
coil were slid on proper supports a number of small magnets 
pivoted and balanced‘as in Prof. Ewing’s experiments. 
The magnetic properties of this structure were then inves- 
tigated with a magnetometer in the usual manner. One of 
the interesting results obtained was a sort of experimen- 
tal demonstration of hysteresis, with the advantage of 
being able to watch the mutual action of the magnetic 
particles that may be supposed to produce it. The 
curves accompanying the paper give an excellent idea of 
the sort of interaction that may produce the phenom- 
ena that we know as hysteresis. In fact, the Ewing 
curves of soft iron and steel were fairly well duplicated 
With the model, and the conditions of instability at certain 


Ewing's Theory 
of Magnetism, 
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points in the magnetic cycle were wellshown. Altogether, 
the research is one that deserves being followed up on a 
larger scale with more elaborate apparatus. One should not, 
however, attempt to draw too close an analogy between 
the mechanical behavior of such a model and the molecular - 
relations found in actual] magnets. The distance between 
the magnetic molecules may be the same, for example, in 
iron and steel,and the difference, which in the model is 
produced by differing distances, may in the real magnets be 
due to any one of a considerable number of causes. 


The Short Gear- WE take pleasure in giving on another 

less Motor. page the working drawings of a slow- 
speed, directly connected motor with which the Short Elee- 
tric Railway Company has been carrying on experiments 
for some time past. As yet no roads on this system are in 
operation, but the new machine has seen some very hard 
experimental service and has acquitted itself well. The 
cuts that we published some weeks ago gave no exact de- 
tails of its construction, but the present ones will enable 
our readers at a glance to see the methods that 
have been followed in solving what at first ap- 
peared to be a very difficult problem. The appearance of 
gearless motors such as this is encouraging. For the past 
two years we have steadily preached low-speed multipolar 
motors for electric traction, single-reduction gear at all 
hazards, gearless if possible. It isa great satisfaction now 
to see these principles reduced to practice in a commercial 
form, and there is every reason to expect that a year or 
two will see a large number of such machines in active 
operation. Already the Short company has taken several 
contracts for equipping roads, and by early summer sev- 
eral will doubtless be in running order, and will en- 
able us to form a clearer idea as to the real 
merits of the type than any description can 
possibly give.. There is no reason, however, to expect the 


' development of any undesirable qualities incident to the 


gearless construction, for the results obtained with direct- 
connected motors on the City & South London ! Railway 
have been sufficiently encouraging to quiet the grave ap- 
prehensions that some electricians have felt regarding the 
effects of vibration on the armature. Not only will the 
gearless motor be a distinct advantage on account of its 
great commercial efficiency compared with the twice- 
geared motors, but it will be received with the utmost 
favor by a public that has become tired of the whirring 
and clattering that afflict most electric cars that have been 
in operation for any length of time. 


The Diffusion THE Brooklyn city fathers seem to 

of Ignorance, be perturbed in spirit at the prospect 
of electric traction in their realm. ‘hey appear to have 
an almost superstitious fear of the trolley wire, a terror 
that is little allayed by the frantic objurgations hurled 
upon the system through the daily press, and the gloomy 
predictions of those who know nothing whatever about 
the matter except from the lurid descriptions of impossible 
accidents that exist only in reporters’ imaginations. 
It is, of course, a well-known fact that, while 
one may go upon the bousetop and bawl out the 
truth twenty-four hours in the day, little attention will be 
paid to it; while, if in the privacy of his chamber, he 
crawls into his closet and whispers a lie into his shoe, 
it will promptly find its way to the uttermost parts of the 
earth. Thus it is that no amount of iteration of the un- 
disputed and incontestable fact that no fatal shock has 
ever been received by any human being from a trolley 
wire, fails to produce the slightest effect in calming the 
fears of the general public, while the bold assertion that 
the entrance of these deadly overhead wires into 
our streets means ‘‘imperiling the life of every 
citizen” is eagerly believed by a _ large proportion 
of the populace. What real satisfaction there 
is in imagining untold horrors surrounding an inoffensive 
trolley wire it is hard to tell. At the present time the 
number of persons who have received shocks from these 
aforesaid overhead wires is well up into the thousands, and 
yet no results more serious than a thorough scare anda 
few superficial burns have been recorded. In the face of 
all this, opposition to the overhead wires continues un- 
abated, and, in fact, is growing in activity. Of course 
everybody is willing to admit that if a thoroughly 
reliable and practicable method of electric traction 
by some other system were devised it would be highly 
desirable for city use, but until the outlook for 
such is something more substantia] than at present there 
is no reason for abuse of what we already have. The un- 
derground conduit has been tried with very indifferent 
results; the storage battery, promising as such experi- 
ments as those recorded in the present issue show it to be, 
is as yet undeveloped, and if the public waits for an ideal 
system of electric traction to be devised it will have the 
pleasure in the interim of tramping through muddy streets 
and crawling along in dirty horse cars. 


The Properties Pror. CROCKER’s remarks on the alu- 

of Aluminium, minijum problem, in a discussion before 
the American Institute of Electrical Engineers, which we 
publish elsewhere in our columns, are exceedingly pertinent. 
Perhaps no comparatively new substance has been so uni- 
vervally misunderstood and overrated. To aluminium 
bronze in particular is attributed all sortsof almost myth- 
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ical properties, and these are confidingly ascribed to the 
aluminium contained in it. Asa matter of fact alumin- 
ium bronze is not, properly speaking, an alloy of aluminium 
at all, but an alloy of that old and enormously valuable 
metal copper, with a certain proportion of a foreign ingre- 
dient that happens to be one of a group that greatly im- 
prove its mechanical properties. Small amounts of silicon 
and phosphorus, enormously less than the percentage 
of aluminium generally employed, confer upon cop- 
per properties almost as valuable. So far as ex- 
periments have gone, and the ground has _ been 
pretty thoroughly covered, the only alloy of alu- 
minium that possesses strikingly valuable properties is that 
with silver. This compound, containing from one to five 
per cent. of the precious metal, is a true alloy of alu- 
minum, and possesses in a very high degree the brilliant 
color and lightness of its principal constituent, combined 
with physical qualities that make it useful. Pure alu- 
minium is not only, as Prof. Crocker says, too soft for 
structural purposes, but it is emphatically too soft for con- 
venient working; it will not take a lasting screw-thread, 
scratches very easily, and softens so readily through heat- 
ing as to be quite useless for many purposes. So far as has 
yet been ascertained, its most important application is in 
the formation of bronzes of good quality, but containing 
very little aluminium. The alloy with silver ought to 
come into extended use for all fancy articles of various 
descriptions that are now silver or nickel plated and for 
purposes where lightness is an essential quality ; in this 
respect aluminum-silver is far better than the pure metal, 
inasmuch as its specific gravity in nearly the same and its 
strength greater. For electrical purposes it is difficult to 
foresee any brilliant future for the metal in question, In 
the first place, lightness is not generally a valuable quality 
in conductors, and for equal conductivity an. aluminium 
wire would have to be so much larger than a copper one 
that the cost of insulation and handling would be in- 
creased, even if the metal itself were as cheap. For use 
as trolley wire and similar purposes aluminium would 
have no particular advantage, for if used pure its tensile 
strength is unsatisfactory, and the alloy with silver is too 
expensive, So, altogether, although we have cheap alu- 
minium, a vast deal of work needs to be done in searching 
out the proper field for its applications. Such an one it un- 
doubtedly has, and it probably may be reached through the 
investigation of aluminium alloys, but the metal itself is 
not a promising material for practical use. 


The Storage Bat- IT is a pleasure to be able to chronicle 
tery Again. even the appearance of success in 
storage battery traction. Hope has been so often deferred 
in this particular matter that one grows intensely skepti- 
cal of any alleged results that are brought to light. On 
another page, however, will be found an account of a new 
system of storage battery traction that at least promises 
better things than have up to the preserit time been ob- 
tained. The chief peculiarity of the new system is the use 
of an improved form of the alkaline storage battery instead 
of the old lead accumulators that have been a constant 
source of trouble and expense to those who have under- 
taken to use them for traction purposes. The alkaline 
accumulator suffers under the disadvantage of a low 
voltage, but to compensate for this it is considerably 
lighter than the ordinary storage cells for the same output, 
It is free from the .tendency to buckling that has made 
economy in the use of lead accumulators so hopeless, and 
still better, the chemical actions in it are comparatively 
simple and are found to be almost completely reversible, 
so that the tendency to deterioration is very small. Its 
adoption kas enabled Messrs. Waddell and Entz, the in- 
ventors of the system under discussion, to reduce the 
weight of battery required for a 50-mile run to 3,000 
pounds instead of the four or five thousand which have 
usually been employed in cars operated by the 
ordinary batteries. The motor of the new car also pos- 
sesses some striking peculiarities; it has a very large 
Gramme armature with internal field magnets; it is mul- 
tipolar, and the armature speed is sufficiently low to per- 
mit of the use of a single reduction gear. Furthermore, 
the motor is arranged to be reversed and to operate as a 
charging dynamo while the car is running down grade or 
stopping. In this way acertain proportion of the energy 
spent on the caris recovered, not a large fraction, proba- 
bly, but still enough to be worth saving. The experimen- 
tal trips of the new car have been unusually successful, 
and give promise of commercial practicability, which is 
more than can ordinarily be said of storage battery cars. 
There is apparently no reason why the plates of the bat- 
tery should deteriorate to any considerable extent, and 
thus the cost of renewals, perhaps the most formidable 
factor in previous attempts, is brought to a reasonable fig- 
ure. The secret of success probably is, after all, the light- 
ness of the whole car equipment, thus greatly reducing the 
amount of power necessary to operate the car. In this 
respect the Waddell-Entz car compares favorably with those 
designed for operation on the ordinary trolley system. 
In striving after other things designers of traction mech- 
anisms have too frequently forgotten that every extra 
pound of weight means an additional hole in the coal pile. 
While it is too early to make definite predictions as to the 
success of traction by the alkaline batteries, it is at least 
safe to say that the system is unique in its combination of 
light weight with general working efficiency, 
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Latest Foreign Electrical News. 


(By cable from our reyular correspondent.) 


LONDON, May 11, 1891.--At the meeting of the Institu- 
tion of Electrical Engineers, on Thursday last, Prof. J. A. 
Fleming, perbaps our best-known authority on alternating- 
current apparatus, read a valuable paper giving the com- 
plete mathematical theory of the Ferranti effect as ex- 
hibited in the Deptford mains. This curious result of em- 
ploying underground cable of large static capacity has 
proved to be rather a puzzler for most electricians, and all 
sorts of theories have been advanced. Prof. Fleming's 
treatment of the subject, however, was complete, and is a 
most valuable addition to our knowledge. After the con- 
clusion of his paper Mr. W. H. Preece, chief electrician of 
the postoffice, mentioned some interesting points connected 
with electric-lighting mains, and devoted particular atten- 
tion to the various earthing arrangements adopted at the 
Deptford central station. 

On Wednesday the conversazione of the Royal Society 
was held, and proved to be a most brilliant affair, and in- 
cluded a large show of electrical apparatus. A very large 
number of prominent electricians were in attendance. 

The municipal authorities seem to be gradually coming 
over to electric lighting in a way that is most encouraging. 
A sub-committee of the Glasgow corporation has just 
recommended that the municipality should expend £60,000 
on the electric lighting of the city according to the plans 
laid down by Sir William Thomson. More than this; 
the local authorities of South Staffordshire have persuaded 
themselves of the value of electric traction and approve 
the adoption of electricity in the place of steam for motive 
power on the connecting lines in that district. 

Some interesting scraps of news have come from the 
Continent. The trials of the Sims-Edison electric torpedo 
in the port of Havre excited a great deal of admiration. 
The torpedo performed the most intricate evolutions at a 
high rate of speed, and showed itself to be directly under 
control from the shore operator. In Paris last week a cen- 
tral station on the five-wire system was opened, and thus 
far has given an excellent account of itself. In Italy the 
Florence-Fiesole Sprague electric tramway has been re- 
opened It will be remembered that about a year ago a 
very serious accident on the line aroused public fear and 
indignation, and interfered with further operations. 

The electrical exhibition at the Crystal Palace that has 
been talked of for some time is announced for next No- 
vember. 
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NEW BOOKS. 


UNIVERSAL WIRING CompuTER. By Carl Hering. Pp. 44, 
tables and i'lustrations. New York: The W.J. Johnston 
Co,, Ltd., 1891. Price, $1.00. 

Of incandescent wiring handbooks and tables there are 
meny, most of them, however, somewhat limited in their 
applicability and lacking in important details. The pres- 
ent volume is rather a new departure, and the wiring 
charts in it are by all odds the most compact and conven- 
ient that we have seen. A brief synopsis of general dis- 
tribution of wiring and of wiring formulz accompanies 
the charts, besides the formal explanations for use. The 
remainder of the book is taken up with a series of very 
useful wiring tables, giving an immense number of de- 
tails concerning wire and its properties that will be found 
exceedingly useful to the practical man. They can, of 
course, be used for power wiring by a mental reduction to 
an equivaient number of lamps, and will otherwise make 
themselves generally useful in all sorts of miscellaneous 
problems. 

AMERICAN ELECTRICAL DIRECTORY FOR 1890-91. Star Iron 
Tower Co., Fort Wayne, Ind. Price, $5.00. 

This directory is intended to be a complete list of all the 
central stations in the country, giving the officers, capa- 
city, and details of every electrical central station now in 
operation. Besides this it has a very extensive list of iso- 
lated plants and a separate list of electric railways. Some 
tables and miscellaneous information are added, to make, 
on the whole, a rather complete directory of electrical cur- 
rent producers all over the country. 

—_—_—_————__co-— oo 


Obituary. 


At the last meeting of the American Institute of Electri- 
cal Engineers the secretary read the following obituary 
notice, which is to be incorporated in the Transactions of 
the Institute : 

Thomas P. Conynt was born July 11, 1860, at Paris, 
France. He was carefully educated, and graduated at 
Columbia College School of Mines as a mining engineer in 
1882. He then became Mr, Edison’s secretary, and subse- 
quently served in the construction department of the Edison 
company, where he continued two years. He gained 
further electrical experience with the United States Illu- 
minating Company and the Bradley Electric Power Com- 
pany. After an engagement of one and a half years with 
the Electrical Accumulator Company he re-entered the Edi- 
son service in August, 1889, and was appointed engineer of 
the eastern district of the Edison General Electric Company, 
a position which he occupied at the time of his death, which 
occurred on Feb, 24, 1891, at the home of his grandfather, 
the Rev. Dr. T. J. Conant, in Brooklyn. Mr. Conant was 
elected an associate member of the American Institute of 
Electrical Engineers, Nov. 1, 1887, and was transferred to 
full membership Jan. 3, 1888. He was also a member of 





THE ELECTRICAL WORLD. 


the American Society of Mechanical Engineers, the Elec- 
tric Club, the Manhattan Athletic Club and other asso- 
ciations. In his leisure moments he devoted much time to 
literature, and several poems from his pen have appeared 
in Harper’s Magazine and other periodicals. He made 
several improvements in secondary batteries and their ap- 
plication, patents for which were assigned to the Electrical 
Accumulator Company, 
__———_s-e ooo 


The Coming Meeting of the American Institute of 
Electrica! Engine-rs. 





In addition to the programme given in the last issue of 
THE ELECTRICAL WORLD, it may be stated that ladies 
are invited to the lecture to be given by Mr. Tesla on 
Wedne sday evening. 

Tue New York Electric Club has courteously extended 
to the Institute the full privileges of the club house, 17 
East 22d street, during the period of the meetings. Thurs- 
day evening at 8 o’clock a reception will be tendered to 
the Institute at the club house. Special interest will be 
given to this reception by reason of the fact that the enter- 
tainment committee of the Club has arranged for a loan 
exhibition of early electrical books, apparatus, models and 
paintings. , 
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A Promising Storage Battery System. 
Accumulator cars have been appearing with a certain 


wearisome periodicity ever since the experiments of Faure 
evolved the modern storage battery. It is so seldom, how- 
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FIG. 1.—WADDELL-ENTZ STORAGE CELL, 

ever, that one can conscientiously say anything good of 
them that an occasion like the one about to be described is 
a somewhat noteworthy event in electrical circles. On 
Monday, May 4, a public test of the Waddell-Entz storage 
battery car was held in Philadelphia, and its success was 
so unusual as to attract very widespread attention. The 
inventors of the apparatus, Messrs. J. B. Entz and Mont- 
gomery Waddell, of New York. have been working quietly 
along, making experiments for the past year, and have 
made some preliminary tests witu a car equipped with 
their devices on the Brooklyn & Coney Island road. About 
a month ago the car was put on one of the Philadelphia 
lines near Germantown Junction, and has been undergo- 
ing a series of experiments ever since. These have been 
so successful as to warrant the public exhibition that has 
just been held. 

Unlike most storage battery cars, something more was 
involved in the present one than a storage battery war- 
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Fic. 2.—EFFICIENCY CURVE OF THE WADDELL-ENTZ Motor. 


ranted not to buckle and a motor of crude and unusual de- 
sign. The features of the Waddell-Entz apparatus are 
three: First, the use of an alkaline accumulator; second, 
the employment of a particularly light slow-speed motor; 
and, third, practical arrangements for utilizing the motor 
as a dynamo on down grades to recover a certain propor- 
tion of the energy used in storing the battery. Nearly all 
the work that has been done on accumulators has been de- 
voted to the lead type, in which the electrodes are leaden 
grids of infinitely various forms packed in one way or an- 
other with oxides of lead. The electromotive force of such 
cells is high, as every electrician knows, between 2 and 2.4 
volts per cell; but the weight is enormous and the durabil- 
ity anything but what could be desired. 

The deterioration of lead storage batteries occurs par- 
tially through irreversible chemical processes going on in 
the cell, and also through the mechanical action produced 
by these chemical processes on the active material of the 
plate, the result being that the grids are, from a swelling 
and distortion of the plugs of active material within 
them, twisted out of shape sothat the battery is short cir- 
cuited. This fault occurs in the positive plates and is 
known as buckling; it is the peculiar difficulty with ordi- 
nary storage batteries. Whenever one attempts to force the 
output of a cell and draw from it an unusually large cur- 
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rent, the result is a tendency to_buckle the plate; and when, 
as in street-car work, severe demands are made upon the 
battery many times in the course of a trip, the effect is dis- 
astrous, and a very few months is found to destroy the 
usefulness of tke cell, either through buckling, or through 
disintegration of the active material. 

In experiments carried on by a very large number of 
people allover the world during the last decade, the uni- 
form fate of positive plates has been found to be rapid 
disintegration assoon as they were put to any severe ser- 
vice. Of course, there have been occasional exceptions; 
but the fault is so general as to be well nigh universal, 
and has its origin in the nature of the chemical actions in 
the cell and their effect upon the physical characteristics 
of the active material. The weight of the average lead 
accumulator is about 100 pounds per h. p. hour stored, 
and the efficiency under ordinary conditions somewhere 
near 80 per cent., this latter depending almost entirely 
on the rates of charge and discharge, and the care that is 
taken of the cell. 

The inventors of the system under discussion, for rea- 
sons like those enumerated, avoided the lead type of bat- 
tery and adopted a very promising kind of accumulator 
that sprung into notoriety in France some two or three 
years ago; this is the alkaline accumulator brought out 
by Desmazures and his associates. It is, chemically, 
strikingly similar to the Lalande-Chaperon battery, known 
here with slight modifications as the Edison-Lalande, 
The alkaline accumulator has for its two metallic elements 
copper and zinc, and for the electrolyte caustic potash. 
The zinc is deposited upon ircn electrodes, while the cop- 
per is exceedingly porous and capable of very ready 
oxidation. 

Fig. 1 shows in diagram the character of the cell. The 
solution of the cell is really potassium zincate. The action 
on charging is to deposit metallic zinc on the iron electrode, 
which latter is generally in the form of a tinned gauze, and 
to oxidize the porous copper. On closed circuit the zinc is 
dissolved with the formation of potassium zincate and the 
oxide of copper is reduced. A porous partition 1s placed 
between the two elements, originally made of parchment 
paper. The electromotive force of such a couple is small, 
8 to .9 of a volt, but the chemical action is almost com- 
pletely reversible and the output very great in proportion 
to the weight. 

The Desmazures accumulator was made with a plate of 
copper obtained by the compression of copper dust, giving 
a consistent mass, though the result showed it somewhat 
lacking in the necessary porosity. The batteries were 
adopted by the French government for the important ex- 
periments carried out on submarine torpedo boats, and 
furnished the power for the operation of the *‘ La Gym- 
note” that made something of a sensation in the naval 
world a little over a year ago. The outcome of a great 
deal of experimentation showed that the efficiency of the 
alkaline battery was practically the same as that of a lead 
battery, while its weight could be easily reduced to a point 
unapproachable by any practicable form of the old accu- 
mulator. The weight of the alkaline accumulator 
per h. p. hour proved to be from 55 to 60 
pounds, and there was nothing lke the buckling 
that has proved so fatal to the positive plates of 
ordinary storage batteries. Such is the battery that Messrs. 
Waddell and Entz took up with a view to reducing it to a 
thoroughly practical form. Difficulties of a serious nature 
have been found with it, notably a great increase in re- 
sistance of the copper positive plates after a little use, and 
a serious amount of Jocal action on open circuit. These 
great faults have been in a very large measure eliminated; 
the first by the employment of vastly more porous copper 
than was used by the French experimenters, thus allowing 
freer access to the reducing agent and preventing the irre- 
versible oxidation that had before been found. 

The second difficulty was in the original Desmazures 
battery due largely to defects in the parchment paper 
envelupe, which in the present case is replaced. by a textile 
one that gives vastly better results. In the Entz battery. 
too, the porous copper is furnished with a permanent back- 
ing of dense copper that is entirely unaffected in the action 
of the cell, and consequently keeps up the conductivity. 
Fig. 1 shows in diagram the general character of the result- 
ing cell. The copper electrode is made with a dense copper 
core surrounded by exceedingly porous copper, and the 
whole inclosed in a textile covering; the liquid is potassium 
zincate, and the other electrode is of iron, permitting the 
deposition of the zinc. As a matter of fact, numerous 
plates are employed in each cell, just as in the ordinary 
lead battery, and the walls of the cell itself are of iron, and 
form a portion of the negative pole. 

The result of these small but important changes made by 
the American inventors is a battery that, like its proto- 
type, weighs about 55 or 60 pounds perh. p. stored, has 
an efficiency equivalent to that of the best lead storage 
batteries, and a power of resisting encrmous discharges 
and working under very severe conditions that is un- 
equaled, so far as we know, by any of the earlier types. 
Apparently, the faults of the Desmazures battery have 
been successfully overcome. In the car used in Philadel- 
phia, 100- battery cells, weighing, complete and filled, 30 
pounds apiece, and each 5 x 7 X 11 inches were employed, 
giving from 75 to 80 volts at normal output. This battery 
is capable of delivering as high as 300 ampéres without the 
evolution of gas or serious heating. It is stored under the 
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seats of the car, as is the usual practice, and is, for 
the purposes of governing and recharging, divided into 
several sets of cells. It will thus be seen that 
thé battery equipment is very light, weighing, as it does, 
only about 60 per cent. as much ag a lead battery of 
equal capacity. The gain in weight of battery per car is 
something like 1,500 pounds; the car js driven by a single 
carefully designed low-speed motor. It is of unusual de- 
sign, inasmuch as the armature is a Gramme ring with in- 
ternal fixed field magnets; the latter are magnetized by a 
single coil around a central shank. Two four-armed 
spiders upon the ends of this give the alternating north 
and south poles ; the ring armature 1s 214 inches in diame- 
ter over all and hasa depth of core of about {4 inches. 
It is wound, of course, with a heavy wire, for it is 
designed for a low voltage and large quantity of cur- 
rent. There are four carbon brushes, the several portions 
of the armature being thrown in parallel with each other ; 
the whole is inclosed in a frame of non-magnetic material. 
Fig. 3 gives an excellent idea of the appearance of the 
machine and the methods of its support, one side of the 
frame being supported on the axle shown by dotted 
lines, the other upon a transverse beam on_ the 
truck, also shown by dotted lines in the cut. The 
armature speed for a car speed of 10 miles is about 
450 revolutions per minute, and the power is trans- 
mitted to the axle through a single pair of gears, the speed 
reduction being about five toone. The armature pinion 
is case-hardened and acts on a wooden axle gear, so that 
the carruns very quietly. The advantages of this peculiar 
type of motor are in the large and well ventilated arma- 
ture, giving a powerful torque, and permitting the use of 
very heavy currents without excessive heating; and, 
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geared is ‘in itself Ya %decided advantage, as it both in- 
creases the commercial efficiency by avoiding multiplicity 
of gears and also reduces the working weight of the equip- 
ment. The motor and the regulating devices together 
weigh less than 1,500 pounds, with the result that the total 
weight of batteries, motor and 
regulating appliances in 


ment of the standard cars 
used on the trolley system. 
This means a very decided 
saving in power, for one of the 
besetting sins of the storage 2 aN 

battery system has been the ex- == I r 
: i 

| 


every extra pound of which 
meant extra coal burned at 
the power station. Of course 
the same or similar motors 
could be used for the trolley 
system if desired, although 
such has not been the usual 
practice. The total weight of 
the copper in the motor is 
130 pounds, a very satisfactory 
result for a motor intended 
for such exceedingly heavy FIG. 3.—-THE 
currents. The regulating ap- 

pliances of the car are interesting. The platform switch 
has-six steps. Of these the first throws on the batteries, four 
in multiple, to start the car, the second changes this arrange- 
ment to two in multiple, the third throws all the cells in 
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FIC. 4.-CURVE SHOWING THE CURRENT USED BY THE WADDELL-ENTZ MOTOR DURING 


second, in the simple form of the field magnets, enabling 
magnetism to be obtained with comparatively small ex- 
penditure of energy. The actual maximum efficiency of 
the motor is satisfactory without being phenomenal. The 





FIG. 5.-CAR EQUIPPED WITH THE WADDELL-ENTZ MOTOR, 


machine was designed, however, to give its maximum 
efliciency at something like its average output. Fig. 2 


shows its efficiency curve at various loads. The motor 


being nominally of 20h. p., its point pf maximum efficiency 
1S at about 15 h. p., and even at 15h. p., its normal load, 


the efficiency wil! be seen to be 80 per cent. This is 
figure, but it gives a good 
all-around commercial efficiency even under widely 
The use of a single motor once 


hot a remarkable 


Varying loads, 


series, while the fourth and fifth cut out sections of the 
field, and the sixth reverses the motor on its lowest speed. 
The motors when the car is running down hill can oper- 
ate as dynamos and restore energy to the batteries. This 
feature of the system is of 
practical use of course only on 
roads with perceptible grades, 
but under such circum- 
stances it is undoubtedly 
somewhat effective, possibly 
saving as much as 10 per 
cent, of the energy. The road 
over which the trial trip was 
made is almost exactly three 
miles in length, giving a six- 
mile round trip for the car, 
and the power required to 
charge the batteries for the 
work is very nearly six horse- 
power hours, practically one 
horse-power hour per car 
mile. The total capacity of 
the batteries is of course much 
greater than this, sufficient 
for perhaps half a day of ordi- 
nary service. This result of 
one horse-power hour per car 
mile at the power station is 
immensely satis*actory ; it is 
unquestionably better than 
has been usually obtained by 
storage battery cars, and 
compares very favorably 
with the output shown 
to be necessary on trolley roads, which, however, 
it should be said, have heavier grades and a heavier car 
equipment than the one we are considering. The trial trip 
was a thorough and complete success. The car ran 
smoothly and regularly, and its motion down grades was 
reported to be exceedingly easy, owing to the reversal of 
the motors and the braking action of their use as dynamos. 
In the same way stopping is accomplished within the 
length of a car, and very smoothly, owing to the device 
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just mentioned. Fig. 5 shows a view of the complete car 


with which the experiments were made, and Fig. 4 a dia- 


gram of the output required at each point of the test run 
over the road. The readings were taken with Weston am- 


meters and voltmeters each ten seconds, and the result 
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WADDELL-ENTZ STREET CAR MOTOR. 


shows clearly the ability of the batteries to stand a very 
heavy output without serious drop in their power. The 
portions of the curve below the axis represent, of course, 
periods during which energy was being restored to the 
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A TRIP OVER A THREE MILE TRACK. 


battery. It will be seen that the running speed in this 
test was 10 miles per hour, the three miles being covered 
in 18 minutes. Altogether this alkaline storage battery 
motor system seems to bea very useful addition to the 
methods of electric traction, certainly the most promising 
that has appeared for some time in the way of proper 
equipment for city service. Of course, time alone will tell 
its success when operated by unskilled labor under adverse 
conditions, but the results obtained are certainly such as to 
warrant a considerable degree of encouragement to the 
advocates of storage battery traction. 


Growth of Electric Lighting in Pittsburgh. 


The publication of exact figures showing the growth of 
incandescent electric lighting from month to month and 
year to year in any one plant is of very great interest. 
The following table gives figures of this kind for the 
growth of the business of one of the most prominent cen- 
tral stations of the country, and one which is recognized 
by all central station men as an admirable example of 
central station construction and management, namely, 
that of the East End Electric Light Company, of Pitts- 
burgh, Pa. The business of this company is largely that of 
residence lighting, at least 75 per cent. of its lights being 
of this character. The following table shows the exact 
number of incandescent lights connected in circuit each 
month since the organization of the plant on Jan. 20, 1856, 
up to the end of the year 1890. It will be seen that the 
number of lights now in circuit is a little over 20,000, and 
that of this number there have been connected during the 
five years named respectively 662, 1,041, 2,293, 7,512 and 
8,626 lights. The system in use is the Westinghouse alter- 
nating, and Mr. G. P. Shane is the general manager and 
treasurer of the company. 


1886. 1887. 1888, 1889. 1890. 
SS, Fi cncced caine 82 824 1,725 4,197 11,855 
PN aa 0 do sGdin sacaee 170 899 1,735 4,625 12,261 
okie 5's beaeke 225 93) 1,763 5,035 13,001 
NE a 6g an was oe odd 290 1,801 5. ’ 
MR owt ncus athed eSeeKn 3.0 1,016 1,875 6,917 15,955 
Ns Pa eda aka 368 1,080 2,052 . 
a aa ali 140 1,103 2.120 8.535 17,107 
BR bi0cace® ei s'eee 500 1,240 2,350 8,867 17,878 
September..... ....... 530 1,361 2,453 9,416 18,242 
CR eed 595 1,583 2 696 10,243 19 ,072 
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Chronological History of Electricity, Galvanism, Mag- 
netism and the Telegraph, from B.C. 26387 to A. D. 
1888.—Part I.* 





BY P. F, MOTTELAY. 


A. D. 1271-1295. Polo (Marco), Paulus Venutus, is re- 
ported by many to have brought the compass from China 
to Italy. This is, however, supported by no evidence nor 
is any allusion whatever made to the fact in the account 
he rendered of his voyage. Before Marco Polo set out on 
his travels, as De Humboldt states, the Catalans had al- 
ready made voyages “along the northern islands of Scot- 
land as well as along the western shores of tropical Africa, 
while the Basques had ventured forth in search of the 
whale, and the Northmen had made their way to the 
Azores (the Bracir islands of Picigano).” 

Polo relates that he set out from Acre in 1271, and re- 
turned to Venice ‘“‘in the year 1295 of Christ’s Incarna- 
tion.” His ‘* Travels” (‘‘I] Milione di Messer, Marco Polo”), 
according to the review of Col. Henry Yule, consists of a 
prologue and four books. It was dictated by him to a fel- 
low prisoner, Rusticiano or Rusticello, of Pisa, and ‘‘it 
would appear now to be definitely settled that the original 
was . of just such French as we might expect in 
the thirteenth century from a Tuscan amanuensis follow- 
ing the oral dictation of an Orientalized Venetian.” 

Polo’s journeyings extended ‘‘so far to the north that 
he leaves the North Star behind him, and thence so 
far to the south that the Nerth Star is never seen.” 

See Becquerel, ‘‘ Elec. et. Mag.,” I., p. 70; Sonnini, in 
Buffon, ‘‘ Minéraux,” VI., p. 84; ‘‘ Cosmos,” vol. II., pp. 
625, 656 and vol. V., p. 538; Azuni., ‘‘ Boussole,” p. 69, 

A. D, 1272.——Lully (Raymond), of Majorca, *‘ the singu- 
larly ingenious and eccentric man whose doctrines excited 
the enthusiasm of Giordiano (Jordano) Bruno when a boy, 
and who was at once a philosophical systematizer and an 
analytical chemist, a skillful mariner and a successful 
propagator of Christianity,” writes his ‘* De Contempla- 

tione,” which is followed by ‘** Fenix de las maravillas del 
orbe,” in 1286, and by his ‘‘ Arte de Naveguar,” in 1295. 
In these, he states that the seamen of his time employed 
instruments of measurement, sea charts and the magnetic 
needle (tenian los mareantes instrumento, carta, compas 
y aguja), and he describes the improvements made in the 
astrolabes (designed for the determination of time and of 
geographical latitudes by meridian altitudes and capable 
of being employed at sea) from the period that the astro- 
labium of the Majorcan pilots was in use. 

Lully also confirms the fact that the Barcelonians em- 
ployed atlases, astrolabes and compasses long before Don 
Jaime Ferrer penetrated to the mouth of the Rio de Ouro, 
on the western voast of Africa, which was about 50 years 
after the date of the last-named work. 

Incidentally, it may be added that Lully is said to have 
in the presence of King Edward I. converted iron into 
gold, which latter was coined into rose-nobles (Bergman, 
** Hist. of Chemistry”). 

See *‘ Cosmos,” vol. II., pp, 629, 630, and vol. V., p. 54; 
Miller, ‘‘ History Philosophically Llustrated,’ London, 
1849, p. 217 and note. 

A. D. 1282. Bailak, native of Kibdjak, wrote this 
year in Arabic his book on Stones, wherein he says that 
he saw during his voyage from Tripoli to Alexandria in 
1242 the captains of the Syrian sea construct a compass in 
the following manner: ‘* When the night is so dark as to 
conceal from view the stars which might direct their 
course according to the position of the four cardinal points 
they take a basin full of water, which they shelter from 
wind by placing it in the interior of the vessel; they then 
drive a needle into a wooden peg or a corn-stalk so as to 
form the shape of a cross, and throw it into the basin of 
water prepared for the purpose, on the surface of which it 
floats. They afterwards take a loadstone of sufficient size 
to fill the palm of the hand, or even smaller; bring It to 
the surface of the water, give to their hands a rotatory 
motion towards the right so that the needle turns on the 
water’s surface; they then suddenly and quickly withdraw 
their hands, when the two points of the needle face north 
and south.” 

See American Journal of Science and Arts, XL., p. 247; 
Davis, ‘‘ The Chinese,” vol. III., p. 12; Klaproth, ‘+ Lettre, 
etc,” pp. 59, 60, 67; Knight, vol. Il. of ‘* Mechanical Dic- 
tionary,” pp. 1,371 and 1,397. 

A. D,. 1302, Gioja (Flavio de), an Italian pilot born at 
Positano, near Amalfi, is said by Flamminius Venanson 
‘De I'Invention de la Boussole Nautique,” Naples, 1808, pp. 
138 and 168) to be the real inventor of the mariner’s com- 
pass. This view is supported by Briet (Philippe) ‘ An- 
nales Mundi,” 1302, t. 6, ** Geog. et Hydrog.,” lib. 10, cap. 8); 
by Voltaire (‘* Essai sur les Moeurs,” 1819, vol. ITL., chap. 
141) and by many others, but Klaproth (‘‘Lettre, etc. ,” 1884, 
pp. 182-186) shows that Gioja cannot well have invented 
an instrument constructed more than 100 years before him. 

In his ** Navigators’ Supply,” published 1597, William 
Barlowe speaks of *‘ the lame tale of one Flavius, at Amel- 
phus in the Kingdome of Naples; for to have devised it 
{the compass) is of very slender probabilitie.” 

D. A. Azuni says (‘‘Boussole,” 1809, p, 144) that Gioja 
may have possibly invented the method of suspending the 
magnetic needle upon a perpendicular pivot so that it 
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would remain horizontal whatever the movements of the 
vessel, This is very likely ; at any rate it must be admitted 
that this particular mode of support permits a freer move- 
ment to the needle in any direction and admits of more 
exact observations than when the needle is floating upon 
the water. 

See Venanson pp. 158, 160 ; Knight ‘‘ Mechanical Diction- 
ary,” vol. II., p. 1,398. 

A. D. 1827-1377.——It has been claimed by F. M. Aroute 
de Voltaire, who asserts it at vol. III., pp. 251, 252, of his 
‘* Essai sur les M ceurs et l’Esprit des Nations,” Paris, 1809, 
that ‘‘the first well authenticated use of the compass” 
was made by the English during this period, which is that 
of the reign of King Edward III. 

By Voltaire, the extraordinary (prodigieuse) antiquity of 
the Chinese is not questioned. They knew of the com- 
pass, but, he says, ‘‘ it was not employed by them for its 
proper use, that of guiding vessels at sea. They traveled 





Fig. 2,—Compass CARD AND GRADUATED RING, THE 
LATTER SHOWN AT D. 


only along the shores. Possessed, as they were, of a country 
that furnished everything, they did not feel the need of 
going, as we do, to the other end of the world” (vol. I., pp. 
239 and 247). Speaking of the Portuguese (vol. IIL., p. 257), 
he says: ‘‘It was not before known if the magnetic needle 
would point to the south on approaching the South pole ; 
it was found to point constantly to the north, during the 
year 1486.” 

From the time of Edward III. the compass was known 
in England by the names of adamant, sailing-needle and 
sail-stone dial, as has beén shown in the writings of 
Chaucer and others, the most important of which will be 
duly quoted in their order. 

It may be well to record here that Voltaire was ‘‘ con- 
fessedly the foremost name, the acknowledged head of 
European literature of his time.” Goethe calls him ‘the 
greatest literary man of all time, the most astonishing 
creation of the Author of Nature.” (‘ Nouvelle Biog.,” 
vol. 45,1, p. 445.) Though not the first French author 
who wrote on the wonderful discoveries of Newton, he 
was the first to make them extensively known on ‘the 
Continent. 

See Sir Harris Nicolas, ‘‘ Hist. Roy. Navy,” 1847, vol. II., 
p. 180; ‘‘ Cosmos,” vol. V., 56, note. 

Regarding the Mariner’s Compass, it can scarcely be 
doubted, from what precedes, that it came to the know!]- 
edge of Europeans in the manner indicated under the 
A. D. 1190 date. 

Bailak spoke of its use as generally well known by the 
Syrian navigators who constructed it in exactly the same 
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Fia. 1.—MARINER’s COMPASS OF THE FOURTEENTH CENTURY. 


A, Needle ; B, Hollow Cap for Poising Needle un its Pivot; C, Com- 
pass Card; D, Compass Rim; E, Box; F, Rim of Compass Box 
with Rings for Centring the Compass. 


way as did the Chinese, A. D. 1111-1117, and which re- 
sembled the compass seen by Brunetto Latini in the pos- 
session of Friar Bacon while in England prior to the year 
1260. (Knight, ‘* Mechanical Dictionary,” vol. I1., p. 
1,397.) 

Edrisi (Idrisi or Aldrisi), the most eminent of the Ara- 
bian geographers, is said by Boucher to have given a con- 
firmed account of the polarity of the magnet, the early 
knowledge of which by the Arabs has been shown conclu- 
sively by Jacob de Vitry, Vincent de Beauvais and Al- 
bertus Magnus. 

In Dr. Plumptre’s notes on Dante reference is made to 
the fact that the European knowledge of the magnetic 
needle came from Arabia, and, like De Humboldt, he 
quotes in support thereof an allusion from the Spanish 
** Leyes de las Partidas,” belonging to the first half of the 
thirteenth century. The passage in the last-named is 
spoken of by Navarrete (M. Fern de) in his ** Discurso his- 
torico, etc.,” 1802 (II., tit. IX., ley 28), and reads thus: 
** The needle which guides the seaman in the dark night 
and shows him, both in good and in bad weather, how to 
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direct his course is the mediatrix (medianera between the 
loadstone (la piedra) and the north star. . . .” De 
Humboldt adds: ‘* See the passage in ‘ Las siete Partidas 
del sabio Rey Don Alonso el 1X.’ (according to the usually 
adopted chronological order Alonso the tenth), Madrid, 
1829, t. 1, p. 473).” 

On the other hand, the knowledge of the compass by the 
Arabs in the thirteenth century has been most decidedly 
contested by E. Renaudot (‘‘Anciennes Relations des Indes 
et de la Chine,” Paris, 1717, p. 3), D. A. Azuni (‘‘Disserta- 
tion sur l’origine de la Boussole,” Paris, 1809, pp. 102 and 
127), and A. Collina (‘‘ Considerazioni, etc.,” Faenza, 1748, 
p. 121, etc.). Buffon says (** Shéorie de la Terre,” Paris, An. 
VIII., tome I, p. 300): ‘‘I know that some pretend the 
Arabs have invented the compass and have used it long 
before the French (See *‘ Abrégé de Vhistoire des Sarra- 
zins”’ de Bergeron, p. 119), but that opinion al- 
Ways appeared to me devoid of reason; for there is no 
word in the Arabian, Turkish or Persian tongue which 
can be made to signify thecompass. . . . They employ 
the Italian word bossola. . 

The same view is entertained by Dr. William Robertson, 
principal of the University of Edinburgh, who, after an- 
nouncing in his ‘‘History of the Reign of Charles V.,” 
London, 1769, vol. I., p. 78, that the mariner’s compass was 
invented soon after the close of the Holy War, gives, at 
pages 333-335 of his ‘‘Historical Disquisition,” London, 
1812, a translation of the above passage taken from an 
early edition of that illustrious French naturalist George 
Louis Le Clerc, Comte de Buffon. Robertson adds: ‘This 
shows that the knowledge of this useful instrumert was 
communicated to them (the Arabs) by the Europeans. 
There is not one single observation of ancient date made 
by the Arabians on the variation of the needle, or any in- 
struction deduced from it, for the assistance of navigators. 

When Mr. Niehbuhr was at Cairo he found a 
magnetic needle in the possession of a Mahommedan which 
served to point out the Kaaba, and he gave it the name of 
el magnatis, a clear proof of its European origin.” 

The claims of France to the discovery of the compass 
have been laid by some to the fact that the north point of 
the early instruments was generally drawn in the form of 
a fleur de lys, but Voltaire says (‘‘Essai, etc.,” vol. III, p. 
251) that the Italians did this in honor of the sovereigns of 
Naples, a branch of the French royal family. The able 
writer in the English Encyclopedia (‘‘Arts and Sc.,” vol. 
IIT., p. 102) considers the design to be only ‘‘an ornamental 
cross which originated in devotion to the mere symbol; 
thovgh, asthe compass undoubtedly came into Europe 
from the Arabs, the fleur de lys might possibly be a modi- 
fication of the mouasala, or dart, the name by which the 
Arabs called the needle.” 

See Hallam, ‘‘Middle Ages,” vol. III., chap. 9, part 2; 
Klaproth, pp. 53, 54 and 64-66; ‘‘Cosmos,” vol. V., p. 56; 
Davis, ‘The Chinese,” vol. III., p. 12. 

A. D. 1391.——Chaucer (Geoffrey), the father of English 
poetry, thus expresses himself in ‘‘The Conclusions of the 
Astrolabie” (English Poets, London, 1810, vol. 1.): “I 
have giuen thee a sufficient astrolabye for oure orizont 
compowned after the latitude of Oxenforde. . . Now 
hast thou here, the fower quarters of thin astrolabie, 
deuided after the fower principall plages or quarters of 
the firmament. Now is thin Orisonte departed 
in XXIII parties by thi azymutz, in significacion of 
XXIII partiez of the world; al be it so that ship men rikne 
thilke partiez in XXXII.” 


‘* Now maugre Juno, Aneas 
Fcr all her sleight and her compas 
Atcheiued all his auenture.”’ 
(“House of Fame,” B. 1.) 


“The stone was har! of adamaunt, 
W here df they made the foundemaunt, 
The tour was round made in compas, 
In all this world no richer was ” 
(‘‘Rom. of the Rose.’’) 


“Right as betwene adamants two 
Of euen weight, a pece of yron set, 
Ne hath no might to moue to ne fro 
For what that one may hale, that other let.” 
(“‘Assem. of Foules.”) 


The compass is also alluded to by Fairefax, ‘‘ Godfrey of 
Boulogne,” b. XV.,s. 18; Gower, ‘‘Confessio,” books I. 
and VI.; Hackluyt, ‘‘Voyages,” vol. I., pp. 213 and 215. 

A. D. 1436.——Andrea Bianco published an atlas ex- 
hibiting charts of the magnetic variation. The knowledge 
of the latter so indispensable to the correction of a ship's 
reckoning was then determined less by the rising and the 
setting of the sun than by the polar star. 

See ‘‘Cosmos,” vol. V., p 54; Johnson’s ‘‘New Universal 
Cyclopedia,” 1878, vol. III., p. 230. 

A. D. 1490-1541. Paracelsus (Aureolus Theophrastus) 
—the assumed name of Philip Hochener Theophrastus 
Bourbast von Hohenheim—a native of Switzerland, ad- 
mitted by unprejudiced writers to have been one of the 
great chemists of his time (Hemmann, ‘ Medico-Sur. 
Essays,” Berlin, 1778), made use of electromagnetism three 
centuries before Prof. Oersted’s discovery. He redis- 
covered the occult properties of the magnet, ‘‘the bone of 
Horus,” which, twelve centuries before his time, had played 
such an important part in the theurgic mysteries; and he 
very naturally became the founder of the school of mag- 
netism and of medizval magico-theury. But Mesmer, 
who lived nearly three hundred years after him, and, as 4 
disciple of his school, brought the magnetic wonders before 
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the public, reaped the glory that was due to the fire-philo- 
sopher, while the great master died in wart. (‘Isis Un- 
veiled,” vol. L., pp. 71, 72, 164.) 

Madam Blavatsky further adds: The full views of 
Paracelsus on the occult properties of the magnet are ex- 
plained partially in his famous book ‘‘ Archidaxarum,” 
wherein he describes the wonderful tincture, a medicine ex- 
tracted from the magnet, and called ‘‘ Magisterium Mag- 
netis,” and partially in the *‘ De Ente Dei” and ‘‘De Ente 
Astrorum,” liber I. ‘* Every peasant sees,” says 
he, *‘ that a magnet will attract iron, but a wise man must 
inquire for himself. I have discovered that the 
magnet, besides this visible power (that of attracting iron), 
possesses another and concealed power.” (See ‘‘ Isis Un- 
veiled,” vol. I., pp. 165-170; also biography of Paracelsus 
in Larousse, ‘‘Dict. Univ.,” vol. XII., pp. 171, 172, and in 
the Ninth Britannica, vol. XVIII., pp. 234-236.) 
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Alternating Current Electric Motors.—IIL. 


BY DR. LOUIS DUNCAN, JOHNS HOPKINS UNIVERSITY. 

To turn from an example of class I. to the best example 
of class II. of alternating motors, I will try to discuss the 
novel and admirable machine invented by Mr. Tesla. 

The problems involved are not very different from con- 
verter problems, and I confess that I approach them with 
something of ill-humor. I evolved the calorimeter method* 
of testing transformers, and it has been absorbed by an 
eminent English electrician; with Messrs. Wilkes and 
Hutchinson I produced+ a method for obtaining simulta- 
neous current and E. M. F. curvesiv the primaries and 
secondaries of converters. Another set of experimenters 
has since used the method and appropriated the credit. 
These are small matters, but they cause irritation. 
I imagine the results were somewhat too early. The editor 
of an electrical periodical, in reproducing one of the irregu- 
lar primary curves (see the paper referred to, or Prof. 
Ryan's work), remarked on the singular want of symmetry 
in the construction of our dynamo. 

In its simplest form the Tesla motor consists of an ar- 
mature rotating in a magnetic field, which is the resultant 
of two fields at right angles to one another, excited by 


. . . . a 
two alternating currents differing in phase by 5. The re- 


sultant field rotates with a period equal to that of the ex- 
citing currents. The armature coils are short-circuited on 
themselves, and currents are induced in them in a direction 
to cause the armature to rotate with the field. Let us con- 
sider the simple case of a Tesla motor without iron, the 
armature of which has a large number of coils on it. 

Let the two fields be as shown in Fig. 4, and let one of the 
armature coils make an angle a with the horizontal. We 
will consider what takes place in this coil. We have in 
the first place an E. M. F. due to the induction of the 
two circuits 1 and 2, and in the second place a counter 
E. M. F. due tothe motion of the coil in the fields of 1 
and 2. The current is of course due tothe difference of 
these two E. M. Fs. and the energy transformed is the 
product of the current and the counter E, M. F. 

Let 

7, = current in field 1. 


le — ee ee 9 

I = maximum value of current. 
E,= E. M. F. induced in coil from 1. 
E.= ‘eé ee ee 6 2. 


e, = counter = E. M. F. due to rotation in field of 1. 


€. = ee ‘é se ee ce“ So 

M = maximum mutual induction between coil and 1] 
or 2, 

Then if 


i, = Isin pt, i, = I cos pt, and if the induction varies 
with the current, 


E, = Mcosa s = MIp cos ptcos a 
dt \ jE, + Es = MIp 
= = P . | | cos (pt — a) = £. 
E, = Msina—* = MIp sin pt sin a 
7 dt Jt 
: s le 
é, =--MIs s pall 
1 11 sin pt sin a di 
da 
&, =— MI cos pt cos aE 
a da, 27 ; ° 
Now = is equal to ;, where 7" is the time of revolu- 
dt rT 
tion of the armature; so we may put the above, p' being 
22 
equal to Ti" 
&, = — MIp' sin ptsine | &, + &¢, = —MIp' cos 
&, = —- MIp' cos pt cosa ) (pt--a) =e. 


Adding all these E, M. F's. and noting that a may be de- 
termined by a= p't if our zero time be properly chosen, 
E, + E, + e, + es = MI (p—p') cos (p— p')t = e. 
The maximum valne of the current due to this E. M. F. 
_ ~ MI (p — p') 
~ (R24 (p — p')2 Ly’ 
coil under discussion, The total energy transformed is 


where R and L refer to the 


1 &> M?I*p' (p—p') 


L 
: 2A F , < aa a 1 
2 (R® + (p—p)? Li cos 4, where tan 4 = (p —- p p 
- ; . ; 7 M*I* (p — p')? 
The energy used in heating is 4 Re iat ae fi R,and 


— a me . 
the armature efficiency is d This last is true because the 


* THE ELECTRICAL WORLD, 1887. It was copied in English jour- 
nals at the time. 
THE ELECTRICAL WORLD, March 31, April 28, and May 19, 1888. 
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applied and counter E. M. F's. are 180 degrees different in 
phase, and they are therefore equally distant from the 
current. If we multiply the maximum values of FE ande 
by one-half the maximum value of the current and by the 
cosine of 6, we will have in the first case the electrical energy 
applied to the armature, and in the second the electrical 
energy transformed into mechanical energy. The ratio 
of these products—the angle being the same—is simply 


p' 


Looking at the value of the total energy transformed, 
we see that as Z increases both the increase of the im- 
pedance and the decrease of cos 4 will necessitate—for a 
given output—a decrease of p'. This, of course, lowers 
the efficiency. As the expression for the output contains 
p' (p —p') itis evident that with no self-induction the 
maximum output is when p' = } p; the efficiency being 50 
percent. If the motor has a self-induction, however, it is 
easily seen from the equation that the maximum output 
is for a value of p' > 4 p; there is no need of giving the 
value, 

The induced E. M. F. in the armature and the effective 
E. M. F. are in the same phase, while the counter-E. M. F. 
differs from them in phase by z. If there were no self-in- 
duction the armature current would follow the impressed 
E. M. F., and the condition of affairs would be the best 
possible, for the maximum current would fit in with the 
maximum coanter E. M. F., as it should. The effect of 
self-induction is to shift the current back from its best po- 
sition and decrease the output fora given heating effect. 
Now, the permissible current in a machine of this kind is 
entirely determined by heating effects; so the self-induc- 
tion should be as small as possible. The ratio of the heating 
—p' R 
P VR? + (p—p") L? 








effect tothe output of the motor is 


»— p} 


sec 9. Fora given current is proportional to RK, 


a, ° 
and we seen that tan 6= (p—p’) R It goes without 


saying that if R is decreased, the ratio given in the equa. 






‘ 
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Fic. 4.—DIAGRAM ILLUSTRATING THE ACTION OF A TESLA 
MoToR WITHOUT IRON. 


tion also decreases, and the efficiency and output of the 
machine increases. 

Before discussing the matter further let us look at the 
armature actions in a different way. Consider a line whose 
azimuth is fixed and equal to a, and think of the condition 
of the coils in this azimuth. We have an applied E. M. F. 
equal, as we have seen, to 

MIp cos (pt — a) 

and a counter E. M. F. equal to 

MIp' cos (pt — a). 
As far as the line is concerned we have impressed on it— 
ais now fixed—an E. M. F. of period p instead of the 
period p — p® of the E, M. F. in a particular wire. But the 
current does not lag behind the E. M. F. by an angle 
6 = tan-! p but by an angle 6 = tan-! p —p! - for we 
must remember that the wire which at any given instant 
has in it the maximum induced E, M. F. is rotating in the 
same direction as the counter E. M. F.; and when the cur- 
rent reaches its maximum it is closer to the counter E, M. 
F. by the angle through which it has rotated. 

Comparing our results to those obtained in a transformer, 
we have an impressed E. M. F. in the moving wires which 


bears the ratio fF to the impressed E. M. F. that would 


exist if there were no rotation. In the same way tan 4 is 


L, L ‘ ‘ 
now (p — P') ps instead of p R’ 38 it would be if the motor 


aid : ; MI(p—p') 
were still: Our current is + (p —p)? Ly 
MIp 


(R+ pL) 
motor and change its armature resistance in the ratio of 
ptop—p'. As far as the transfer of energy from the 
field coils is concerned, we may reduce it to the case of 
two separate converters, each consisting of one pair of field 
coils for a primary, with a secondary made by winding 
one-half the armature coils at right angles to the mag- 
netic field of the primary, the magnetic circuit being that 
corresponding to the pair of coils we are considering. 
There is no reason that the efficiency should not be high. 
The secondary of this converter may be considered to have 
— - 
—p 

To take a specific case—and it is hard to find data on the 
subject—in the paper by Messrs. Hutchinson, Wilkes 


instead of 


The result is the same as if we hold the 


in its circuit a non-inductive resistance equal to 
p 





357 


and myself referred to above, I find for a Westinghouse 
10-light converter the following figures: Resistance of 
primary, 50 ohms; of secondary, .1 ohm; self-induction 
of primary, 1.96 henrys; of secondary, .0047 henrys. 
Under these circumstances, if our motor had the same 
constants we would have as a first approximation 

p 
p—P' 
are 100 periods per second, 6 = tan.-! (pp — p') - = about 


= 50 (I suppose 50 volts and 10 ampéres). If there 


30°, or the “‘ plant efficiency” (= cos 9) is about 86 per cent. 
This being the case, p' would be less than the value as- 
sumed, and further approximations would increase the 
efficiency. Ineed not remark that the case chosen isa 
favorable one. The period chosen is impossible for a prac- 
tical machine, and a lower one would be less advantageous. 

Now let us consider what will happen if we increase 
all the linear dimensions of our machine, If we have a 
turn of wire around ‘an iron ring, and _ increase 
the dimensions of the ring, both the self-induction 
and resistance will increase in the same proportion; that 
is, directly with the linear change. For if we suppose the 
permeability of the iron constant, the magnetic force due 
to a unit current in the wire would decrease in the ratio 


1 3 ; . 
= while the area inclosed by the wire would increase as 


l?; the self-induction would therefore increase as 1, which 
is of course a well-known fact. But in the case of our 
motor, as we increase the diameter of our armature we 
increase the space which our wire occupies; and keeping the 
same thickness of winding and the same number of 
turns we increase the area of our wire 1 times and 
therefore decrease its resistance by the same amount. 
But if al! the linear dimensions of the motor have increased, 
our thickness of wire can increase, so our resistance will 
again decrease by 7. Our self-induction has increased 1 
times; our resistance has decreased by the same amount. 
If we now decrease the number of turns in a coil n times, 
both L and R decrease as n*. If we let the speed of our 
motor vary inversely as its dimensions, and the induction 
remains constant, then for the same E. M. F.n = 1, and L 


? 1 . 
varies finally as T and F varies as af The ratio of L to 


[8 
R increases as our output increases, the increase being as 
l?, To take a specific case; in the example cited above, if 
we double the dimensions of the motor we had imagined 
as corresponding to the transformer whose data were 
given, then on the assumptions we have just made, if 
the output be increased eight (2°) times the percentage loss 
in the armature will not be changed. This being the case 


: ; L 
p — p' is2 (27) as _ before; but at the same time = has 


four times its old value; so the tangent of the angle 6 is four 
times as great for the small motor. Practically we would 
not care to reduce our speed as much as we have imagined, 

The Tesla motor is in reality very nearly a synchronous 
motor—not that I consider the fact much of an objection— 
and like all synchronous motors there are times when its 
coils act as dynamo coils, thereby reducing its efficiency 
and output. The speed may be decreased by increasing 
the number of poles, but it always bears an approximately 
fixed ratio to that of the dynamo. We cannot, however, 
run on one circuit a number of motors at an indefinite 
number of speeds. 

As compared with a continuous-current motor the arma- 
ture efficiency and the output for a _ corresponding 
armature will be less. The iron in both field and armature 
is reversed—the former at a rate corresponding to p, the 
latter at a rate corresponding to p— p!. The loss in the 
armature from eddy currents and hysteresis will be less 
than in a continuous current motor, but the loss in 
the field magnets would much more than counterbalance 
this gain, the mass of the magnets being usually much 
greater than that of the armature core. At the high 
periods that have been used the induction that could be 
economically used would be comparatively low. It would 
be interesting to know if the jarring of the machine, with 
the open magnetic circuit due to the air gap, materially 
decreases hysteresis losses. One of the most important of 
the practical objections to this motor is the fact that two 
independent circuits must be used to magnetize the fields, 
so it cannot be used on ordinary lighting circuits, I will 
refer to this in a moment. 

The great advantages of the motor lie in the fact that it 
has no commutator, and it permits the use of very high 
voltages. In the future, power will be transmitted electri- 
cally at voltages that will make machines with the com- 
mutators next to useless, while the Tesla motor will offer 
many advantages for such transmission. 

Since bringing out his first motor, Mr. Tesla, with great 
industry and ingenuity, has attempted to remedy the de- 
fects in the original machine. Perhaps the most serious 
of these is the inability to use the simple form of motor on 
ordinary alternating circuits. Mr. Tesla has attempted to 
get the required difference of phase between the magnetiz- 
ing circuits, using a single circuit from the dynamo, I 
have no space to describe all of these ; indeed they have 
already been described in the technical journals. The ob- 
jection I have to most of them is that they cannot give a 
definite phase difference for different loads on the motor. 
Even the plan that has been proposed of using the primary 
of a converter for one magnetizing circuit, with the sec- 
ondary as the other circuit, the latter having a condenser 
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connected with it to neutralize its self-induction, will not 
work perfectly. For, even supposing a satisfactory prac- 
tical condenser could be found, it must be remembered 
that the self-induction of the magnetizing coil will 
change as the load on the motor changes, so the phase of 


the magnetizing currents will not differ by except for 


some one load. 

In another type of motor by the same inventor there are 
two sets of coils on one of the pairs of field magnet. One 
set is connected with thedynamo circuit; the other, in the 
relation of secondary to the first, is wound on the other 
pair of poles. A condenser or resistance will make the 


a 
currents in the two circuits differ in phase by nearly >. 


This plan does not differ much from the one just 
described; the extra transformation is performed in the 
motor instead of in a converter. 

Still another planof Mr. Tesla is to take advantage of 
the fact that magnetization soaks gradually into a 
solid core as current soaks into a wire. Some one, writing 
in Industries, has denied this; it is, however, true, and he 
obtains a difference in phase between his magnetic fields 
from this fact. 

>. > +o 


Prof. Ewing’s Theory of Magnetism. 


BY ARTHUR HOOPES. 


The ‘‘Theory of Induced Magnetism” which Prof. Ewing 
published in the Philosophical Magazine for September, 
1890, is at once so beautifully simple and comprehensive that 
we have thought that some magnetization curves actually 
obtained from the model which he suggests might be in- 
teresting as testing, in some degree, the efficiency of the 
hypothesis. With this end in view the accompanying 





FIGS. 1, 2 AND 5.-CURVES 


curves were determined by the writer, under the direction 
of Dr. Henry Crew, of H:uverford College. 

The magnets used were similar to those described by 
Prof. Ewing, about two inches long and balanced on 
sewing needles set in lead bases. They were 68 in number, 
and were placed in three layers or tiers on glass plates, 
which slipped into the magnetizing coil. The coil was 82 
inches long and 12 in diameter, and was wound from end 
to end with 76 turns of wire. It was set with its axis east 
and west. 

The magnetic moment of the model was measured by a 
magnetometer 34 inches from the middle of the coil. To 
eliminate the magnetic effect of the current in the coil, an 
opposing coil was adjusted on the other side of the mag- 
netometer at such a distance that it just balanced the 
large coil when the magnets were out. The maximum 
strength of field used was about 2.7 C. G.S. units, or 15 
times the horizontal component of the earth's field. 

The method of obtaining the curves was simply to put in 
the magnets, stir them up and let them come to rest by 
themselves, then to vary the magnetizing current through 
a cycle and read the magnetometer deflections at intervals. 
As no attempt was made to get anything but the shape of 
the curves, the tangents of the magnetometer and galvan- 
ometer deflections were plotted on a convenient scale. 
without regard to the absolute values of current and mag- 
netic moment. 

Figs. 1 and 2 show curves obtained with the magnets as 
close together as they could be placed without striking. 
They illustrate well the different results that may be 
caused by different initial directions of the magnets. The 
magnet centres were in almost the same positions in the 
two cases, but in Fig. 1 the magnets took the directions 
shown in Fig. 3, while for the curve of Fig. 2 the original 
state is shown by Fig. 4. Both curves show beautifully 
the small susceptibility at first (a to b, Figs. 1 and 2), where 
the magnets are deflected through small angles, but have 
not yet passed through an unstable position. From b to ¢ 
the magnets turned rapidly with small increase of current, 
and from c to the right they were brought more and more 
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nearly into the direction of the axis of the coil, giving 
the flat part of the curve. On decreasing the current 
the curves almost retrace themselves to the point d di- 
rectly above c, where stability begins. But here it 
leaves the ascending branch because it takes less strength 
of field to hold them inthis position than it required to 
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Fig. 3.—DIRECTION OF MAGNETS CORRESPONDING TO THE 
CURVE IN Fé, 1. 
put them there. This state continues until the field is of 
nearly zero strength, when two or three magnets turn, 
giving the small drop at e. Aslight negative increase 
turns many more, and another reverses every remaining 
magnet except four, which age almost exactly opposite to 
the direction of the field. In Fig. 1 the increase from f to 
g turned these four, but in Fig. 2 they were not affected 





by the strongest current that could be used, Consequently 
the curve of Fig, 2 is almost horizontal between f and g. 
The difference was probably due to a slight change in the 
position of the plate which supported these magnets. Com- 
pleting the cycle, the upward branch of Fig. 1 is seen to 


Litera s | 
| oe 
| I 


| 
| [-—=1 
t [ ee | Middle 
[———1 
yh eee FPP 
J——1 | J-— 


Fis. 4.—DIRECTION OF MAGNETS CORRESPONDING TO THE 
CURVE IN Fie. 2, 


consist of two main steps, while Fig. 2 has three, and both 
curves are to the right of the origin. 

These curves may possibly represent one group of mole- 
cules in a steel bar. Since the mean density of steel is 
nearly the same as that of iron, it appears that the large 
hysteresis of the former is due to the molecules in indi- 
vidual groups being nearer, the group; themselves being 
further apart than in soft iron. To diminish the hysteresis 
of the model, the magnets must be placed further apart 
in order to lessen the stability of their positions. The area 
of the curve can thus be decreased indefinitely. The curve 
of Fig. 5 was taken with the magnet centres 2} inches 
apart--that is. with the magnet en<s } inch apart at the 
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closest. In this curve the cycle was performed in the 
opposite direction to that of the others. The last down- 
ward branch is dotted to distinguish it from the first. The 
area of the curve suggests at once that if Figs. 1 and 2 
represent the case of steel, Fig. 5 represents soft iron—that 
is, the case in which there is a less intimate connection of 
the molecules in their respective groups. 

At b a small cycle* was superposed upon the main cycle, 
as shown by the small loop. At c¢ the loop returns to the 
main curve. If one of these minor cycles be performed at 
a point like d, which represents a stable position of the 
magnets, the curve merely retraces itself, illustrating the 
fact that there is no hyteresis without passing through a 
position of instability. On the contrary, at a point like e, 
where nearly half of the magnets have just turned, the 
area is very large. It is interesting to note that the curve 
took a new track at g instead of returning to e. 

These are a few of the curves which have already been 
obtained from the model. They are necessarily very im- 
perfect. largely on account of the relatively small number 
of magnets used. They suffice to show, however, the 
close resemblance of the model to actual magnetic metal, 
as far as the most important properties are concerned, 
which was all that was originally expected. 
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The Brooklyn Edison Plant Exhibition. 


The Edison Electric luminating Company, of Brooklyn, 
N. Y., gave an exhibition of its handsome plant on Pearl 
street last week. The station of the above company is 
one of the model electric light plants of the country, the 
five floors of the immense building being arranged in a 
most convenient manner. On the first floor are the steam 
and electrical apparatus for the Edison three-wire system, 
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ILLUSTRATING EWING’S THEORY OF MAGNETISM. 


and on the upper floors are the offices, meter-room, labor- 
atory and shop. This station has been in successful opera 
tion for about a year and a half, and it was proposed to 
give to the people of Brooklyn an insight to what was be- 
ing done in electrical illumination. 

The building was handsomely prepared for the guests. 
and many interesting exhibits were on all sides. Lights. 
motors, meters, pumps, hoists, blowers, etc., etc., were in 
operation. Mr. Thomas A. Edison attended the exhibi- 
tion. Over the door was the name ‘‘Edison,” the letters 
being formed by lamps of high candle power, and a small 
motor kept automatically turning on and off the colored 
lights which were hung in festoons from the eaves of the 
building. The large assembly was extremely anxious to 
have a glimpse of the noted inventor, and Mr. Edison, with 
his usual geniality, gratified his admirers. Altogether, the 
exhibition was a most successful one, and no doubt the 
people of Brooklyn will have a greater interest in electric 
illumination than ever before. 
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An Auxiliary Fire Alarm. 





Much delay is caused in many cases of fire by the neces- 
sity of having to procurea key and go frequently con- 
siderable distances to the local alarm box. It often hap- 
pens, too, that the box door is inaccessible at a time 
when every moment’s delay is serious. The Instantaneous 
Fire Alarm Company, of Buffalo, N. Y.,has sought to 
overcome these defects in the municipal fire alarm 
system, and the auxiliary alarm telegraph of this com- 
pany bids fair to come into universal use. The principle 
of the latter system is to send an alarm from individual 
houses by means of an auxiliary apparatus to be placed on 
the property of the subscribers. 

This auxiliary alarm is within a small box, four inches 


by six, to be placed, one or more. according to the extent 


of the premises sought to be protected, in the residences, 
stores, school-houses, manufactories, public buildings, etc., 
of the city, each auxiliary box being connected with the 


* Lord Rayleigh, PA ilosoph ical Magazine, March 1837, 
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street fire-box nearest the place of its installation, which can 
be instantly ‘‘pulled” from the building. The successful 
working of the street box sends back to the auxiliary box 
a buzzing sound, which at once informs the s2nder that 
the alarm has been given. This system has been in suc- 
cessful operation in many parts of the United States for 
about two years. 


~~ 0 


The Electric Lighting of Saint Brieux. 





Electric lighting is slowly but surely gaining ground, 
and the towns which at first seemed least suited to its de- 
velopment now enter freely into the movement adopting 
this mode of illumination, appealing, in order to solve the 
fresh problems which present themselves in each 
particular case, to the most improved methods and the 
most elegant solutions now known in electrical in- 
dustry, an industry of great richness and fertility, 
notwithstanding its youth. The lighting of the town of 
Saint Brieux supplied us with a typical example, and we 
think it will be interesting to give a general description of 
it; for we see in this instance, for the first time in com- 
bination, the utilization of a waterfall, the transport of 
energy to a great distance, the automatic compounding, 
and the coupling in parallel of the alternators by means of 
a reactive coil. As we proceed with our examination, we 
shall be able to see why this special method has been 
adopted, it being one which is suited to all the require- 
ments of this particular case. 

As it was possible to utilize, without great expense, a 
waterfall that had already been turned to account fora 
paper manufactory, which had been destroyed by fire, the 
employment of alternating currents of high tension with 
transformers was necessary. The distance of: this water- 
fall, which is situated at Ponts Neufs, at about 13 kilo- 
metres from Saint Brieux, is sufficiently great to entail a 
loss along the line amounting, at full charge, to 20 per cent. 


of the total power, in order to realize a saving by the estab- - 


lishment of this line. This loss, which at first seems con- 
siderable, is justified by the fact that the available motive 
force is amply sufficient to provide for all requirements at 
all seasons. At the time of the year when the water is low 
the days are longer and the duration of the lighting 
shorter, and the pond supplying the waterfall contains 
sufticient water in reserve to insure the working of the 
ligi:ting system. The quantity of water supplied by the 
little tributary streams is always sufficient to make up for 
the lowering of level produced during the few hours that 
the system works during the dry season. 

The fall at the Ponts-Neufs is about 11 metres. It works 
two vertical turbines of the ‘“* Hercules” type, constructed 
ly Messrs. Singrun Brothers, of Epinal. The total 
power of these two turbines exceeds 300 h. p. 
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leading to the centre of distribution; two for the rheostat 
of excitation of the exciter, two for the rheostat coming 
from the exciter introduced into the circuit of excitation 
of the alternator, two for the rheostat shunting the 
excitation by redressed currents, and lastly, two from the 
collecting brushes bringing the alternating current to the 
centre of distribution. 

The distributing station contains, in addition to appara- 
tus for regulating and controlling the excitation, which 
apparatus we have shown in their theoretical place in our 
diagram in order to simplify it, all the apparatus necessary 
for the introduction into the circuit of either alternator, 
for controlling the coincidence of its phases, for the paral- 
lel coupling, for the protection of the line and the station, 
for the testing of the state of insulation of the line, and, 
lastly, for the indication of the currents and the differ- 
ences of potential. 

We see by the diagram that the principal wires of each 
alternator arrive at a double interrupter after having passed 
through fusible circuit-breakers. The object of this double 
interrupter is to insulate completely from the station the 
machine which is not in use. At the terminals of the alter- 
nators is mounted the phase indicator, consisting of two 
little transformers, the primaries of which are coupled in 
derivation on the terminals of each alternator; the second- 
aries are coupled together in tension, and two lamps of 100 
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covers the inductive tohbin, it suppresses the reactive coil 
of the circuit by short-circuiting it. During the displace- 
ment of the induced bobbin of the reactive coil the load is 
gradually distributed, and is divided equally between the 
two machines, so that at the end of the manipulation, if 
the two alternators are well regulated as to speed and ex- 
citation, half of the total current is furnished by each al- 
ternator. The two alternators are then in parallel, and we 
have only to close the single interrupter of the alternator, 
B, in order to render the communication permanent and 
free the reactive coil, which should only be in the circuit 
at the moment of the coupling, and the induced circuit of 
which should be brought back into the position giving the 
maximum of resistance (impedance). When one of the 
alternators is in the circuit, and we wish to remove it, all 
we have to do is to open the corresponding double key. 
The load which was being distributed between the two 
machines is instantly directed into one only, and, as the 
two alternators are driven by a common axle, the transfer 
is effected without a break or change of speed. 

The reactive coil is, therefore, useless for the purpose of 
uncoupling, but it is of the greatest service at the moment 
of coupling, for it substitutes a progressive action for a 
sudden one, and enables us to obtain from alternators 
what we obtain from continuous current dynamos con- 
nected in parallel by a simple variation in the excitation. 
We were present at several coupling and uncoupling opera- 
tions, and saw that they did not produce the slightest varia- 
tion in the brilliancy of the standardlamps. We even think 
that, thanks to the reactive coil, the coupling of the alterna- 
tors might be effected without insuring the concordance of 
the phases, but owing to the prudence of the staff in charge 
of the installation we had no opportunity of testing experi- 
mentally the correctness of this opinion. 

Next to the regulating and coupling apparatus, we 
must mention the controlling and the safety apparatus. 
For the former purpose, current indicators are established 
on the exciters and on the circuit of each alternator. The 
difference of potential at the terminals of each alternator 
isread on an indicator mounted in derivation on the ter- 
minals of the phase indicator, which also feeds two stand- 
ard lamps. The difference of potential available at Saint 
Brieux will be indicated by a voltmeter placed at the 
works, and communicating by two return wires with the 
distributing box placed at the other extremity of the feed- 
ers, from which the mains supplying the various trans- 
formers branch out. The distributing station is protected 
by two lightning arresters, L, A, of the Thomson type. The 
insulation of the line is indicated by a ground detector, G,. 
This ground detector is merely a little transformer with 
two wires in series, the thick wire being shunted through 
a lamp. The end of the thick wire is connected 











They turn at a normal angular speed of 250 revo- 
lutions per minute, which speed is controlled 
by a centrifugal force regulator acting on the 
sluice gates until the speed becomes normal 
again, and thus the quantity of water brought to 
the turbine is regulated according to the power 
to be produced. 


to earth; that of the fine wire may be placed by 
means of a commutator on one of the mains. If 
the insulation is good the lamp should remain 
dark, and it should burn with more or less brill- 
iancy according as one of the two mains is in 
more or less perfect communication with the 
earth. If the right main is connected to earth, 
the lamp will burn when the ground detector 








These turbines drive two Thomson alternators 





of 35 ampéres. the electromotive force of which 
varies, according to the charge of the line, be- 
tween 2,100 and 2,600 volts, with a view to 
maintaining at the extremity of the line, at Saint 
Brieux, an effective difference of potential of 
about 2,100 volts. 

Each alternating current dynamo turns at 
the normal angular speed of 1,050 revolu- 


and 14 inductive coils, thus corresponding 
to a frequency of 70 periods per second. The mode of ex- 
citation of these dynamos is worthy of special mention. 
The inductors are furnished with two distinct windings, 
the action of which is united. 

The first winding is actuated by a special continuous 
current shunt dynamo, which serves as an exciter, Each 
alternator has its dynamo and special exciter, but one 
single exciter is sufficient, in case of need, to excite both 
the alternators. The excitation of the alternator is so regu- 
lated that with an open circuit it produces exactly 2,100 
volts at its normal speed, by acting upon two rheostats in- 
troduced, the first into the excitation in a shunt circuit of 
the exciter, the second into the circuit of excitation itself. 

The second winding of the alternator is fed by the prin- 
cipal current of the line. For this purpose the circuit of 
the 14 armatures is cut in the middle by a current redresser 
consisting of two rings forming a commutator, each pro- 
vided with seven teeth on which two brushes rub, these 
being placed accordingly, and communicating with the 
second excitation winding of the alternator. It is easy to 
see that the alternating current is thus redressed and 
passes through the inductors in such a manner as to in- 
crease the excitation by a quantity in proportion to the 
principal current supplied along the line. The winding 
of the inductors is calculated so that the compounding 
thus obtained should be greater than is required, It is 
reduced to the proper value by mounting a shunt in der- 
ivation on the brushes of the exciter. The diagram 
accompanying this article shows clearly the principle of 
the arrangements we have described. 

In short, then, for each dynamo there are eight wires 

*From The Electrical Review, London 


DIAGRAM OF CONNECTIONS AT THE ST. 





arrester; C I, current indicator; 8 P 8, single pole switch; D P 8, double pole switch. 


volts are introduced into these circuits. The connections 
are so arranged that the electromotive forces are united 
when the aJternators are in the same phase. The lamps 
then bura with their full brilliancy. They are extinguished 
when the phases are contrary, for the electromotive forces 
induced in the secondaries are then in opposition. 

In‘order to place an alternator on the line, it is necessary 
to close the corresponding double mnterrupter, and also the 
single mnterrupter. We will suppose that machine A being 
in circuit, it is required to connect the alternator B in par- 
allel with the dynamo A. We begin by closing the double 
interrupter belonging to B, which has the effect of putting 
the twuo extreme wires of the two alternators into direct 
communication, (See diagram.) 

We then observe the phase indicator, and when the 
phases coincide we turn the commutator of the reactive 
coil to the right, 7. e., toward the machine which we wish 
to bring into the circuit. This effects the coupling of the 
alternator B in derivation on the alternator A; but when 
the reactive coil is introduced into the circuit of the alter- 
nator B, this coil, having great inductance, greatly impedes 
the passage of the current, and this coupling makes no ap- 
preciable change in the load of the alternator B, which, 
notwithstanding the coupling, produced only a very feeble 
current. The inductance of the reactive coil is dimin- 
ished by the displacement of the induced circuit, 
which gradually covers the inductive circuit and 
diminishes its resistance to the passage of the cur- 
rent (impedance) in consequence of the well-known reac- 
tion due to the increasinz mutual induction of the two 
circuits. When the movable induced bobbin of the re- 
active coil has reached the end of its course, and entirely 


BRIEUX STATION. : ; 
f, feeder; G, earth; G,, earth detector; R C, reactive coil; L, lamp: PL, pilot lamps; F fuse; péres will be about 500 volts or 35 kilowatts. 
tions per minute, and bears 14 inductive poles a, armature; i, inductors; A B. aliernators; E, exciter; R, shunt rbeostat; 1 a, lightning We have already justified this loss, which is 


communicates with the left main. 

The line is wholly overhead, and supported by 
wooden posts with insulators consisting of double 
porcelain cups. The feeders are of Mouchel 
copper, and are each composed of a strand of 16 
wires, the total section of which is 50 square 
millimetres. The resistance of this line is such 
that the loss at the full charge of 70 am- 


apparently excessive, by the peculiar conditions 
of the installation. We have said that the line is entirely 
overhead, but we must except a length of about 50 metres, 
which crosses a railway line. The company would not give 
permission for an overhead wire, so it was necessary to 
employ a Berthoud-Borel concentric cable, passing under 
the railway in a cast-iron pipe. 

At the extremity of the feeders the line branches ou 
into three sections along which are arranged the trans- 
formers, at present 14 in number, and all of the 4,500- 

yatts type. They reduce the potential of 2,100 volts 
which is supplied to them to 104 volts. Each of these 
transformers constitutes in itself a sort of little indiviaual 
central station, the circuit of which supplies a varying 
number of consumers, but there is no connection between 
the secondaries of the various transformers. The trans- 
formers are provided with lightning protectors and circuit 
breakers on the primaries and secondaries, but no special 
precaution has been taken to guard against the possibility 
of an accidental contact between the primary and the 
secondary, with a view to the protection of the consumer. 

A telephone line of course connects the worksat the 
Ponts-Neufs with the offices of the company charged with 
the lighting of the town. 

To small consumers the electrical energy is sold at so 
much per lamp per annum, according to the duration of 
the lighting. which lasts, according to the contracts, up to 
8o’clock in the evening (sic), 10 o’clock, midnight, or the 
whole night, the good faith of the consumers alone serving 
up to now asa guarantee that the lamps will be extin- 
guished at the hour stipulated, The more important con- 
sumers will be charged according to the meter. 

These are the principal points in connection with the 
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electric lighting at Saint Brieux, the first installation estab- 
lished in France by the Thomson-Houston company by 
means of their double-excitation alternators and transform- 
ers. The installation is well arranged, and it is evident 
that there is no want of room. All the controlling, regu- 
lating and coupling apparatus are well within sight and 
reach, and the station is easily accessible from the back, 
which facilitates the superintendence and maintenance of 
the different parts. 

The lighting of the town is undertaken by a local com- 
pany, bearing the name of Société d’ Energie Electrique de 
Saint Brieux, under the direction of M. Didier-Gagon, M. 
Bonfante being the engineer in charge. 

The technical success of the undertaking is complete, 
and does the greatest honor to the company and to the 
Thomson-Houston company. We wish the company an 
equal financial success, for it seemed to us in our very 
rapid visit that the inhabitants of Saint Brieux left much 
to be desired as large consumers of light by night. Old 
habits have to be changed, and electricity will help in no 
slight degree—we will hope so at all events—to bring about 
these changes, on which depends is so large a measure the 
future of central stations supplying small towns. 

— Re Heo em 


Electrical Installations in Nashville, Tenn. 


Among the Southern cities which have adopted electric- 
ity for various uses, perhaps none is in agivance of Nashville. 
Its city electrician is Mr. F. W. Fairfield, and all of the 
various installations are made according to specified rules, 
drawn up for the guidance? of contractors and constructors. 
At the present time there are in the city three electric street 
railway companies, operating in all about 50 miles of road, 
equipped with 60 electric cars. The Nashville telephone 
company has nearly 1,500 subscribers. The Western Union 
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FIGS. 1 AND 2.—-THE SHORT 


and Postal Telegraph companies have combined and some 
55 telegraph wires enter the city from various directions. 
An electric light company operating two central stations 
furnishes 3,825 incandescent, 300 city and 100 commercial 
arc lights, besides operating a power circuit. An electric 
time company operates not far from 600 clocks. 

As will be seen by the accompanying table, taken frcm 
municipal records, the city electrician has a very com- 
plete and detailed knowledge of the installation of the 
various electrical organizations of Nashville. The record 
is certainly a very creditable one and one that must prove 
of value to the operating companies themselves as well as 
to the city authorities, whose duty it is to legislate upon 
matters that relate to the municipal oversight of electrical 
organizations and to protect the property of the companies 
owning and operating under city franchises. 

Considerable expansion in various lines is contemplated 
for the coming year. All of the electric railway com- 
panies are about to make additional equipment and enlarge 
their systems, necessitating in some instances new power 
plants and car sheds. The following table gives a very 
complete list of the electrical companies now operating in 
the city, together with the number of poles and miles of 
wire erected and owned by the various companies. 
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The Short Gearless Motor. 


The accompanying cuts will give our readers a better 
idea of the Short gearless motor than could be derived 
from the early descriptions of it. Persistent experiments 
looking toward the present motor have been carried on 
for nearly a year, and for several months such a machine 
has been operated on various lines in Cleveland, and sub- 
jected to every test that the ingenuity of the inventors has 
been able to devise for the purpose of protecting any weak 
points that might show themselves. The result of this ex- 
amination has been on the whole very satisfactory, so that 
the Short company now feels secure in pushing its work 
to the greatest possible extent. 

A glance will show the general character of the machine, 
The armature has the form already familiar in the standard 
Short motors, namely, a flat Gramme ring wound with a 
very large number of independent sections. The diameter 
is as great as is consistent with getting the motor under 
the car, giving, of course, a powerful torque to compensate 
for the lack of gearing, and also a high back electromo- 
tive force to secure as much efficiency as possible at low 
rotative speed. The field magnets are of the regular Brush 
type, but eight in number, producing a_ four-pole 
machine with a very intense field and very narrow 
air gaps. The motor itself is not geared to the 
car axle, nor does it touch it at any point. It is flexibly 
supported at both ends, a construction which is rendered 
possible by the shape of the field magnets, inasmuch as a 
considerable vertical motion can take place without diffi- 
culty. The armature, of course, is centred upon the axle; 
as we noted in a previous description of the machine, it is 
not placed directly upon it, but upon a hollow shaft that 
allows a certain amount of rotation independent of the car 
axle; this is for the purpose of lessening the violence of a 
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GEARLESS STREET CAR MOTOR, SHOWING THE 


sudden rush of current when starting the motor from rest. 
The first movement of the armature is cushioned, as shown 
in the cuis, by a pair of springs, one acting in tension and 
the other in compression, and the full torque of the arma- 
ture comes upon the axle only after a rotation of nearly 
60 degrees. This feature of a semi-flexible connection be- 
tween armature and axle is unquestionably good, as it 
lessens the wear and tear on the armature very con- 
siderably. 

Owing to the large diameter of the armature a 36-inch 


car wheel is recommended for use with this motor, and 


under these circumstances there is a clearance of five and 
a half inches between the lowest part of the motor and the 
track, ample to allow for contingencies that are likely to 
arise. No thorough efficiency tests of the new motor have 
yet bn made, but sufficient has been ascertained to show 
that it is decidedly ahead of the old forms of motors in 
commercial efficiency. Whatever efficiency may be lost 
in winding for slow speed is more than made up for by the 
immense gain of dispensing with the weste of power 
always incident to gearings. A glance at the cuts will 
show the great compactness of the new motor, and the ar- 
rangement of details. The regulation is accomplished by 
the ordinary method used by the Short company. 


. . Color adopte , > - : ; 
Name of companies. olor ag d for erected Wire strung. Miles. Present business. 
ail | ik indie onintigeeneninientmenmseniipesioe 

Cumberland Telephone and Tel- \ ) i | % CUD ORIIOEs 5c sriseseseess 430 | 1,500 subscribers. 

egraph Company. Dark red......-++..... 133 | MEER a a 1,725 |15 territorial lines. 

. ; | ( FUMDIOR.... vr cssccocsccvecees 100 300 city arc, 3,825 incandescent. 
Capitol Electric Company ....... Green top, black base} 2,787 | Grimshaw................+: 30 
: { soe, endecground BOE ree 10 gee com. one, 38 h. p. motors. 
., Ey PR 40 cars, 40 miles vont ine i 
United Electric Railway Company Dark green........... 2,316 | | y | 60 in all. yereton 
\ RR hacks citthaasavcbsnke 15 T -H., Sprague and Westinghouse. 

Citizens’ Rapid Transit Company, “ “ weeee ee eeee 53 { ieokat Dc deeibe sha spsaekad 2 2 miles road in corporation; 4 miles 
Nashville Electric Railway and | Trolley » pan 

Power Company. ‘ = we gneee’ om 248 Trolley SOME yee a *¥ Under construction. 
Western Union Telegraph Com- lB f Main lines, ae 100 50 wires entering city 

pany } W hite top, black base 170 |, District, clocks, etc., in- 5 (136 call-boxes, 6 electric clocks, 

. \ sulated iron. 
Postal Telegraph Cable Company, Gray................. 133 { ee eee: copper. | : |é cries entering: et67.. 
Nashville Electric Time Company .......... . Insulated copper and iron, 4 5 |600 electric clocks. 
’ ; f Fire alarm, copper........ 5 |65 fire-alarm boxes. 
Se NEE ETIED WHET OMe sivas cccnecslncsesdnenbersacvnressss eds aes a cia 
’ (Private wires. 1012.000.0! 3 |Private telegraph, calls, etc. 
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The trials in Cleveland have shown the machine to be 
thoroughly solid and reliable; it has even been subjected 
to the severe test of reversing at full speed without injury 
to the armature or producing any result more serious than 
a violent spinning of the wheels in the wrong direction, 
It has been run in all sorts of weather and under all man- 
ner of unfavorable conditions, and has, on the whole, 
shown itself fully up to the expectations of its designers, 
Altogether, it is a very interesting addition to the list of 
street-car motors, The 15h. p. machine very closely re- 
sembles the 20 h, p. illustrated, except that it has only two 
poles and four field magnets, arranged as in the ordinary 
Brush dynamos; otherwise the construction is the same as 
that of the larger machine. 

—_—_————@ o-oo ———” 
The Properties and the Production of Aluminium.* 


BY PROF. F. B. CROCKER. 

There are two points in connection with aluminium 
which I wish to consider particularly. The first relates to 
the properties and the second to the production of alumin- 
ium. I think that Mr. Brown spoke very truly in regard to 
the exaggerated ideas of the advantages of aluminium, 
but I do not think he went quite far enough. The 
popular idea of aluminium is that all the good properties 
of all its alloys are attributed to aluminium itself. It is 
like one individual having all the good qualities of all his 
relatives attributed to him personally. This is, of course, 
an absurd fallacy. Nevertheless, it is one that is made 
in every newspaper article on the subject, and I am sorry 
to say it is frequently made in technical journals. The most 
common mistake of the kind is to attribute to aluminium 
itself the tensile strength of aluminium bronze, which 
exceeds that of wrought iron, and is about as high as good 
specimens of steel. It is really one of the most tenacious 
metals known, but its composition is about nine parts of 
copper to one part of aluminium; yet its tensile strength is 
almost invariably attributed to pure aluminium, having a 
specific rerny of 2.6, which is only one-third that of iron. 
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DETAILS OF CONSTRUCTION. 


They take the low specific gravity of pure aluminium and 
the high tensile strength of aluminium bronze. Asa mat- 
ter of fact, the specific gravity of aluminium bronze is 
higher than that of iron. Therefore we do not have light- 
ness combined with high tensile strength. Turning again 
to aluminium itself, its tensile strength is about 26,000 
pounds per square inch; in other words, about one-third 
that of iron. This just balances the difference in 
specific gravity, but still leaves the advantage in favor 
of iron, because one-third of the volume has _ the 
same strength and the same weight asa rod of alumin- 
ium. Now the same exaggeration is applied to its 
other qualifications; for example, its chemical properties. 
Aluminium bronze is remarkably free from tarnishing. A 
bright surface of aluminium bronze may be exposed to the 
atmosphere for several months and retain its polish. That 
property is attributed to aluminium itself. Aluminium, as 
Mr. Brown said, is not particularly liable to corrosion, but 
if it is subjected to salt water or alkaline water, or even or- 
dinary moist air, it does tarnish and oxidize rapidly. Salt 
water is quite hurtful to it. Therefore, freedom from oxi- 
dation is another property that is wrongly attributed to 
it; and the objection to all this is that it gives a very 
wrong impression in regard to what would otherwise be a 
good and a legitimate object to admiration. T am not 
prejudiced against the metal aluminium, and would be very 
glad to see it used extensively, but I do not think its exten- 
sive use will be hastened—in fact I feel quite sure it will 
be retarded*-by absurd exaggerations of its good qualities, 
because when people do come to use it they will be 
greatly disappointed. This common idea, for ex- 
ample, that it has 100,000 pounds tensile strength 
per square inch, and about one-third the specific gravity of 
iron, would lead any one toserious difficulties. Taking 
the general public, ninety-nine persons out of every hun- 
dred have entirely wrong ideas respecting it. There are 
certain things that seem to have a glamour about them— a 
word which Mr. Brown uses and which expresses the fact 
perfectly. Storage batteries and aluminium seem to be 
particularly favored by the public, and it has occurred to 
me that a combination of aluminium and storage battery— 








*Presented at the opening of the disc ussion on Mr. Alexander 8S. 
Brown's paper on ‘‘Electricity in the Production of Aluminium” 
before the American Institute of Electrical Engineers. 
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that is an aluminium storage battery—would be simply ir- 
resistible, This sensationalism is really, I think, a bad thing 
for a new enterprise, because it is only destined to severe 
disappointment ; but aluminium really bas excellent quali- 
ties and can live down this gross exaggeration of them. 

Now, taking seriatim the actual properties of the metal, 
and considering them as mechanical, chemical and elec- 
trical, we have under the mechanical head a_ specific 
gravity of about 2.6, which is almost exactly one-third of 
iron, and its tensile strength is 27,800 pounds, according to 
Mr. Brown, which is again almost exactly one-third of 
ordinary wrought iron. Therefore, iron and aluminium 
have equal strength, weight for weight, but iron has, as I 
have said, the great advantage of one-third of the bulk for 
the same strength and weight. Furthermore, any metal 
which ** can be easily cut with a knife,” is not particularly 
good for structural purposes as a metal. In my opinion it 
is too soft altogether. It is very much such a metal as zinc 
or tin. In fact, one car hardly tell the difference except 
by the weight, in filing or cutting it; and certainly tin and 
zinc are seldom used for structural purposes, and I do not 
think they would be, even if they were very much lighter 
than they are. 

Taking up the chemical properties—I have already 
allude‘ to the ease of oxidizing, which, as I say, is not ex- 
cessive, but still about equal to other metals, such as tin, 
zinc and iron. It is easily, in fact, eagerly attacked by 
acids. It is not much affected by sulphur or sulphuretted 
hydrogen, which isa great advantage. It is very freely 
dissolved by alkalies, whereas most other common metals 
are not. In an ordinary alkaline solution, aluminium is 
dissolved, as most metals are, in acids. with the evolution 
of hydrogen. This is quite a serious disadvantage fora 
common metal, which is liable, for example, to have soap 
used upon it. We do not expect metals to be attacked by 
alkalies. 

As to the electrical properties, of course conductivity is 
about the only one. The electrical conductivity is about 
twice that of copper of equal weight, and is about half that 
of copper for equal volume. Whereit is important to have 
a light wire, and the size is not to be considered, you can 
use an aluminium wire, because you get an advantage of 
2tolin weight. But when you consider size, for instance, 
a wire which has to be covered with insulating material 
that is expensive, then you would havea disadvantage. 
The figures happen to be very simple in all these cases. 

In regard to the manufacture of the metal, that, I think, 
is an electrical monopoly, for the simple reason that I do 
not think anything else can successfully compete with 
electricity in the production of a metal the chemical affin- 
ities of which are as high as those of aluminium. Alumin- 
ium has great chemical affinities, ranking about half way 
between the ordinary metals ahd metals like sodium and 
potassium. These chemical affinities exhibit them- 
selves when it is attempted to separate aluminium 
from chlorine or oxygen, for example. The or- 
dinary smelting process does not seem to have ever 
been successful in the reduction of aluminium. So 
far as I know, aluminium has never been successfully 
reduced as iron or other ordinary metals are reduced by 
merely sme!ting in a furnace with coal. The nearest ap- 
proach to this is smelting in presence of carbon, but with 
a very high temperature obtained by the electric current, 
higher than can be obtained by smelting. Therefore, 
even if we employ the process of smelting we still have to 
employ electricity. In any electrolytic reduction of the 
metal, of course, we have to employ electricity. Such a 
process seems to be a very simple and effective method, 
i. e., the plain electrolysis of some compound of alumin- 
ium, the electrolyte being in a fused state between two 
electrodes. Now, the fused state is necessary instead of 
the ordinary aqueous solution, because if you attempt to 
separate aluminium in an aqueous solution you will get 
hydrogen instead of aluminium. In other words, water is 
more easily decomposable than the aluminium compound. 

Thus we have the electrolytic process as a very success- 
ful process, and the fused state as apparently necessary, 
and not realy objectionable, because the temperature of 
the bath may be kept up by the electrolytic current itself. 

Then we have, as the only other likely substitute for these 
two electrical processes, the ordinary chemical method of 
reducing, by means of metallic sodium, sore compound 
such as the chloride or double chloride of aluminium and 
sodium. But even then I think we had better make our 
sodium by electricity; so it would still be an electrical pro- 
cess. So far as I can see, and experience in the past few 
years seems to corroborate. this view, electricity is the 
only commercial means of producing alyminium at 
the present price. In the old days, when the chem- 
ical process was used, aluminium was $12 or $15 
a pound. Now it is about $1, and I doubt if any 
chemical process could compete on this basis. Therefore 
the reduction of aluminium seems to belong to electrical 
science, and it is certainly a very interesting and import- 
ant application of electricity, and is, I think, destined to be 
perfectly successful. The purity of the metal does a great 
deal, as Mr. Brown says, toward improving its quality. It 
does make a very much better metal of it. The impure 
aluminium is really a poor metal in almost every respect 
except mere lightness. But empty space is much lighter 
than aluminium. So there is no particular object in pay- 
ing a dollar a pound to fill up space with something that is 
merely light if it has no other desirable qualities. 
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The Electrical Transmission and Conversion of Energy 
for Mining Operations.* 





BY H. WARD LEONARD. 


The transmission and conversion of energy is, above all 
others, the question of importance in every kind of engi- 
neering work, and in mining engineering this is most con- 
spicuously true. 

Until quite recently all practical methods of transmitting 
and converting energy involved the actual transfer of 
sensible matter over the distance in question, and this mat- 
ter necessarily possessed such qualities as weight, magni- 
tude, temperature, inertia, and other qualities common to 
all matter. 

It is, therefore, not surprising that all engineers, and 
particularly mining engineers, are watching with the keen- 
est interest the development of methods for transmitting 
and converting energy by means of electricity; for, in 
electrical problems, the many considerations and restric- 
tions due to the inflexible characteristics of matter may be 
entirely disregarded and the possibilities of mining en- 
gineering are correspondingly increased. 

Perhaps the greatest stumbling-block has been the per- 
cussion drill. Until recently, when a mine owner asked if 
we could transmit his power, light his mine and operate 
his pumps, hoists, tramways and mills, we could confi- 
dently reply, ‘‘Yes.” But when he asked if we could re- 
place or operate his air drills we were obliged to say, ‘* Not 
yet.” 

Since the drill is the most universal of all mine appli- 
ances operated by power other than hand power, it was 
not possible to make rapid progress until this deficiency 
was corrected, which has now been done. 

In pushing engineering work, it is frequently of para- 
mount importance that the work be done quickly. There- 
fore, any means of greatly increasing the rate of drilling 
is extremely valuable. To increase the rate of drilling we 
must either increase the strength of each blow or else we 
must increase the number of blows per minute. A limit 
to the rate of striking is soon reached when a valve of 
considerable weight must be moved from rest by the con- 
cussion of the previous blow, and when a material sub- 
stance, such asair or steam, must then fill the space back 
of the piston and raise the pressure to the working press- 
ure. Also the strains and shocks caused by the valve and 
the air or steam soon become troublesome ag we increase 
the rate of striking. With the electric drill the speed of 
rotation of a perfectly balanced cylindrical armature of 
small diameter has no such limitations, and there is ap- 
parently no limit to the rate of striking, except the mag- 
netizing and demagnetizing of iron, which is already done 
in daily commercial practice at the rate of 10,000 times 
per minute. 


With 800 blows per minute we have already drilled at 
the rate of four inches per minute 1} inches in diameter in 
the hardest Quincy granite and that with an expenditure 
of energy not exceeding three b. p. 

I firmly believe that in a comparatively short time we 
will be furnishing percussion drills whose rate of striking 
will be several times as much as that we now employ, and 
that, with no more and no heavier drills thanare now used, 
the rate of driving a heading will be increased many 
times. The importance of rapid driving of work is practi- 
cally illustrated by the fact that in driving the Sutro Tunnel, 
Mr. Sutro offered the men at work, in addition to their 
regular wages, the following bonus: 


For every foot per month over 300 and under 400................. $5 
For every foot per month over 400 and under 500.... ........ 0a’ Ue 
FOr SPORT FOSS DOP WIGNER OFT GAD. on ccecccscccdscceccesesceceesess 20 


A bulletin from the Census Department under date of 
March of this year shows that in granite quarrying the 
cost of labor is 64 per cent. of the total cost of production, 
and in Massachusetts, where the output is much greater 
than in any other State, and where the longest experience 
and most approved methods are met with, the labor is 82 
per cent. of the total cost. It will be evident that 
any labor-saving device in such a field will be extremely 
valuable. 

Another drill of great value to the mining engineer is 
the diamond drill. 

Up to the present time diamond drills are operated by 
reciprocating engines, and the engine is fastened upon the 
came frame as the drill-rod, to which itis geared by suitable 
gearing. The engine usually has two cylinders of the os- 
cillating type, to reduce the vibration as much as possible 
and eliminate the dead points. With those small engines 
it is practically impossible to automatically get the close 
regulation of speed which is desirable, and hence the speed 
is governed entirely by hand throttling, and the engines 
cannot be run at very high speed, because of the vibration 
they would produce and because of the rapid depreciation 
of such engines at high speed. It, therefore, becomes 
necessary to gear to the drill-rod by gearing which is often- 
times objectionably large, and would be even larger if a 
higher speed upon the drill-rod were used. The space ov- 
cupied by the drilling machine is quite large, owing to the 
size of the engine, gears, etc. This is a great objection in 
ca-es of operation in tunnels, shafts, etc. 

With the electric drill the motion is free from any jar, 
as there are no reciprocating parts and the speed can be 
made absolutely constant under any condition of load up 


‘* Abstract of a paper read before the Association of Mining  Engi- 
neers of the Province of Quebec, 
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to the full load. It can also be made anything desired, up 
to several thousand revolutions per minute, and under any 
conditions of speed above 1,600 per minute there would be 
no gears whatever. The weight of the electric diamond 
drill is, for the same power, much less than that of the 
steam diamond drill, and the space occupied is in a direct 
line with the hole and is extremely small in amount. 

The electrical transmission and conversion of energy at 
great distances is destined tocome up in nearly every min- 
ing problem in the future. Mines are usually in a moun- 
tainous country, and it is seldom that a water power can- 
not be found within a few miles of a mine. The mining 
engineer in the immediate future will develop this water 
power, convert its energy into electric energy, in which 
shape he will transmit it to the distant mine, when it will 
be again converted into the various forms of energy which 
he may have occasion to require. 

Among the applications will be the following: 

1. The lighting of the mines and the buildings and 
grounds by arc and incandescent lamps. 

2. The operation of any machinery in the mill, such as 
crushers, stamps, and so forth. 

3. The operation of the drills. 

4. The operation of the hoists. 

5. The operation of the pumps. 

3. The operation of an electric tremway in tlhe mine. 

7. The operation of ventilating fans. 

8. The heating of the building when fuel is scarce. 

9. The refining of copper, and recovery of gold and sil- 
ver in certain cases. 

10. The concentration of magnetic ores in certain cases, 
such as iron, nickel, and so forth. 

In order to give you a commercial idea of a plant such as 
is likely to be used in mining operation in the immediate 
future, I will suppose a case, and give yuu an estimate of 
the first cost and operating expenses of such a plant. Let 
us suppose that we have a mine where we have to operate 
the following devices : 

Three hundred and sixty incandescent lamps of 16 c. p. 
each. 

Ten arc lights. 

One hoist requiring 30 h. p. 

One pump requiring 20 h. p. 

Six percussion drills for drilling 14 inch holes at the rate 
of three inches per minute. 

Two rotary diamond drills, 1} hole, } core, rate two inche 
per minute. 

One mine locomotive, 10 h. p. 

Milling machinery requiring 30 h., p. 

Heating requiring 10h. p. 

The total power required for the above will be 180 h. p. 
delivered from the main motors. Suppose that ata distance 
of three miles there is a good water power which can be 
developed and equipped with water wheels to produce 300 
h. p. by an expenditure of $16,000. 

In order to secure the 160 h. p. necessary at our various 
devices in and about the mine, we must deliver 200 h. p. 
to our main motor in the form of electric energy in the 
conductor at the brushes of the motor. With 25 per cent, 
loss in conductors this will mean 266 h. p. at the generator 
brushes, or 300 h. p. delivered by the water wheels. 

For the sake of reliability and economy we will use two 
generators instead of one, each being 138 h. p. At the 
mine there will be two main motors of 90h. p. each, wound 
for 900 volts and 83 ampéres, producing a total of 180 h. p., 
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which will drive the drill generator of 17h. p. and a gen- 
erator of 250 volts and 300 ampéres for operating the incan- 
descent lamps, the arc lamps, the locomotive, the hoist, 
the pump, the diamond drills and for heating. The main 
motors will also supply the milling machinery with the 
necessary 30h. p. 

An estimate of cost of such a plant for transmitting 130 
h. p. a distance of three miles with a loss of 25 per cent. in 
generators gives the following result: 


Developing original water power and installing water 


EN COE SD Ris aac wana no0anoees Ae Se -.-. $15,000 

2 generators, 100 K.W. each ‘1,200 volts— 83 ampéres each). .. 7,200 
2 motors. 75 K W. each (800 volts—s3 ampéres)............... 4.400 
Copper, 32,000 feet............. ‘a> aeaeee te ee ee Se 4,00 
1 6-drill generator.... . .......... Seda eieks © Saba Riera 2,000 
1 generator, of 250 volts, 300 amperes, 75 K.W.............6065 2.700 
ne ID NEI, oc cccnccedcoapottrcccvosensabe «oes §«=— 0 
2 electric diamond drills...... Be tee a oe : 1,100 
360 incandescent lamps and appliances............... or ee 360 
Ie Oot cn as dont he tehimreewadarewakcdeee Us Reeee “- 220 
Eo ca eG Ge amananae weeudekeeer ane 2,245 
rE a da oa lao aWaneie aes Na elon e eS me 1,595 
ee EO as ao ke wa dela aan upd Ra eb ad Raw Ree os 1,815 
ie ae a an Recah a ges oh 4,0 wa nae te 600 
Conductors for all secondary transmissions.............. co. a 
Labor of installation...........-. ..... Satoh: walne-cisece Seabee 3.000 
I a re Tee a ees se new aa wee Pe 455 
Freight, cartage and sundry expenses.................e005: . 1,000 
MR cnaeed ose bop kesi dani naeeehahe. ot i aeaats a2 ema $53,000 


The operating expenses of such a plant will be those 
mainly due tothe wages of the men for each shift, one at 
the water power and one at the mine. 

A fair allowance for depreciation and repairs will be five 
per cent. per annum of the first cost. 

The operating expenses will, therefore, be about as fol- 
lows : 


Per annum. 


ih i  tadit as caked Snia Lintiaeeati Se viese $900 
One SOCONE OMOPALOT.. 006. 00ceccdecccsece silat S, inten tcaneebawea 600 
Depreciation and repairs, five per cent on $53,000................ 2,650 
Se nD OR OTIOOG 3 o.ciacic cok bic ceancacdc¥lacticvecenthacen 250 

$4,400 


The production of the same power by steam, when coal is 
2 per ton, and labor such that an engineer’s wages are $2 
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per day, would be not less than double this amount; and 
in many instances where water and fuel suitable for the 
generation of steamn are difficult to obtain, such a plant 
would represent a saving of its entire first cost every year. 


~~ > 0 oe 


The Remhof Shade Holder. 





The accompanying illustration shows the Remhof ring- 
locking shade holder for incandescent lamps, manufactured 
by Mr. A, Remhof, 875 Kent avenue, Brooklyn. In fasten- 
ing the shade to the socket no screws whatever are used, 





REMHOF SHADE HOLDER. 


so that it is very easily adjusted. The method of securing 
it in place will be readily understood from the itlustration, 
and it will be seen that any one can apply it easily and 
quickly. It is made to fit both standard and special size 
sockets, and for all varieties of incandescent lamps. 
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Van Auken’s Hot Water Automatic Air Valve. 


Rapid advancement in the past few years has been 
made in automatic devices for the control of steam as a 
heating medium, but very little has been done for the regu- 
lation of hot water heating by automatic means. Auto- 
matic air valves of every kind have been invented, but 
until recent date a reliable and perfect working auto- 
matic air valve for hot water heating has been unknown. 

The Van Auken Steam Specialty Company, of Chi- 
cago, has placed a valve on the market which is entire- 
ly automatic in its action. The valve is shown in the 
accompanying illustration. 

It is claimed for this device that it will keep the radiator 
free from air at all times, and will positively prevent the 
escape of water. The principle of the working of the 
valve is the same as that of the piping of a hot-water plant, 
as by means of a small tube which opens from the radiator 
into the upper portion of the valve a constant circulation 
is kept through it at all times. This allows the hot water 
to rise to the top and the cold to escape through the lower 
opening into the radiator, The valve being placed at the 
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HOT WATER AIR VALVE. 


highest point on the radiator, of course the air accumu- 
lates in it, and as it does so forces the water out of the 
valve into the radiator. When the valve becomes full of 
air the float drops and allows the air to escape until the 
water again enters and closes it, thus acting automatically. 
The valve does its work well and reliably, requiring a min- 
imum adjystment and attention. Jt is made in two parts, 
80 that it can be kept close to the radiator, 
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A New Trolley Wire Insulator. 


A new form of trolley wire insulator, which has just 
been put upon the market by Emmet Bros. & Griswold, of 
150 Broadway, New York city, is shown in the accom- 
panying illustration. It is known to the trade as the 
‘**Cinch” insulator. The insulating material is of rubber, 
similar to that ordinarily used for combs. The stem and 







TROLLEY WIRE HANCER. 


yoke of the insulator are of malleable iron and the pin is 
made of brass. Whatever strains are brcught upon the 
insulator are entirely those of compression. It will be no- 
ticed that there are no screw threads either upon the pin or 
the insulating material. The objects aimed at by the de- 
signers of this insulator are great strength, high insulating 
properties and small size, combined with durability and 
low cost. 





A New Conyector for Street Car Lighting Circuits. 





The accompanying illustration shows the new form of 
connector for the lighting circuits of motor and tow cars 





CONNECTOR FOR STREET CAR LIGHTING CIRCUITS. 


on electric railways, designed by Mr. Chas. G. Armstrong, 
of Chicago, which has some good features. It is placed 
upon the market by Geo. Cutter, of Chicago. The two 
parts are interchangeable, and the projecting metal tips 
are in circuit only when the two parts are slipped together. 
When the parts are separated these ends are dead and may 
be handled with safety, even in wet weather. The end of 
each conducting cord is soldered into a brass tube, and a 
knot in the cord takes all the strain off this joint. The 
contact surfaces are large, and a stiff spring insures a 
quick make and break. The insulating bushings, as well 
as the shell, are made of hard rubber nicely finished. The 
connector is not much larger than the illustration, and is 
well made throughout. 





A New Material for Cable Insulation. 





The enormous advance which has been made inthe 
practical applications of electricity to a great variety of 





PAPER INSULATED CABLES, 


purposes has called forth the exercise of a great deal of 
ingenuity to provide a cheap and efficient insulation for 
electrical conductors, One of the newest materials for this 
purpose is the paper insulation of the Norwich Insulated 
Wire Company, illustrations of which are given on this 
page. The wire is insulated with strips of the strongest 
manila paper, wound on in overlapping spirals. The 
paper is expressly made for the company, and arrives at 
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the works in rolls containing a web from half a mile to five 
miles in length, and weighing from 20 to 90 pounds per 
ream. These rolls are cut into strips about half an inch 
wide and perhaps a mile long. 

After the wires are covered they are compounded with 
a material called ‘‘Sydite.” They are then braided, and 
again treated with a modification of the same compound, 
and are polished and reeled ready for the market. 

When wire is insulated by this process the conductor 
must necessarily remain, no matter how roughly it is 
treated, absolutely central. Paper being one of the most 
incompressible of materials, and it being applied to the 





THE FORD & WASHBURN FAN MOTOR. 


wire spirally under die pressure on each strip as it is put 
on, the result is perfectly cylindrical and uniform insula- 
tion. It is, therefore, very easily run through solid cleats 
of the exact size required, and avoids the necessity for 
using double or split cleats, which often arises from insula- 
ted wire being of irregular diameter. 


The Ford & Washburn Fan Motor. 


Among the few serviceable fan motors placed upon the 
market this season is the Ford & Washburn, which is shown 
in the illustration on this page. Simple in construction, 
strongly built, having but few parts, all of which are 
interchangeable, the motor will practically take care 
of itself. The fan blades are placed at the proper angle 
to secure the best results. The motor is manufactured 
by the Ford & Washburn Electric Company, of Cleve- 
land, O. 
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The Buckeye Lamp and Its Manufacture. 


To secure a lampthat would prove more efficient and eco- 
nomical than any now in the market has been the aim of the 
Buckeve Electric Company, of Cleveland, since its organiza- 
tion, and, after having discarded several processes that re- 
sulted in the production of lamps of average efficiency and 








BUCKEYE SERIES LAMP. 


life, tne company secured the American patents covering 
the production and treatment of a filament that has shown 
remarkable results under a series of severe, extended and 
expensive experiments, conscientiously carried out with 
the view of discovering its actual commercial value. And 
so well is the company satisfied with the filament that it 
is now offering to the consumer a lamp which is considered 
to be of very superior quality, 

















May 16, 1891, 





Every detail in the manufacture of this lamp has been 
carefully worked out, and from the moment the process 
commences till the bulb is packed away for shipment it 
passes through no less than 20 hands or different depart- 
ments. 

The factory is located at 1,925 to 1,931 Broadway, the 
offices being established down town in the Arcade, and 
with the present equipment 500 lamps can be turned out 
daily. But additional ground has been purchased, and it 
is the intention to have the capacity of the factory 
doubled. 

The dynamo room contains two Continental, one Kim- 





THE VICTOR=ITURBINE USED 


ball and two Excelsior dynamos, belted to line shafting. 
that is driven by a New York safety engine supplied with 
steam from Babcock & Wilcox boilers. Packard vacuum 
pumps are also belted to the shafting. Mr. Arnold Spiller, 
a well-known young chemist of London and Vienna, has 
entire charge of the laboratory and is acting as gen- 
eral superintendent of the factory. which is under the 
direct management of Mr. C. H. Rockwell, treasurer of the 





THE HOWARD DYNAMO AND MOTOR. 


company. The Buckeye company is also supplying con- 
sumers with a series lamp, shown in the cut on the pre- 
ceding page. having a short, dense, heavy filament for 
use on are circuits of 44 ampéres to 10 ampeéres. 
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A Victor Turbine Operating an Electric Light Plant, 
The accompanying illustration shows a pair of 10-inch 
Victor turbines on a horizontal shaft complete, with 
flume bed-plate, governors, etc., as designed and built by 
the Stilwejl & Bierce Manufacturing Company, of Dayton, 
O., for the Edison Electric IJuminating Company, ot Spo- 
Kane Falls, Wash. The wheels were designed for special 
service. This pair of turbines operates under a head of 70 
feet, developing 186 h. p.. and arranged for driving two 
dynamos direct from the turbine shaft. The feeder is pro- 
vided with a valve gate for shutting out water. Each 
turbine is entirely independent, being provided with a 
separate gata apparatus and governor, so that either one or 
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both can be operated, as desired. While this pair of 
wheels was designed expressly for driving the two dynamos, 
it will readily be seen that similar designs can be adapted 
to a very great variety of work. 
—_—__o +e ~@ «+ 


The Howard Dynamo. 





The accompanying cut represents the Howard dynamo, 
manufactured by Hiram M. Howard & Co., Cincinnati, 
Ohio. The field magnet has a single magnetic circuit of 
very low resistance, due to the material used and the pro- 
portions of the various parts. Only one coil is used to 


IN THE SPOKANE FALLS LIGHTING STATION. 


magnetize the field. The core is built up of charcoal 
sheet-iron. Each pole-piece is a single casting of charcoal 
iron, and is very massive, having a sufficient cross-section 
to give that part of the magnetic circuit the same con- 
ductivity as the core. ‘The coil is compound, having both 
a shunt and series circuit. 

The armature is of the drum type, having the usual lam- 
inated core. Its marked peculiarity isin the method of 


winding, which is done with a flat or ribbon-like conduc- 
tor, wound in such a manner that a sufficient number of 
turns having a large area of cross-section can be put on the 
armature core, still maintaining a short distance between 
the core and the faces of the pole-pieces. 

In the 300-light machine the armature has 80 turns in the 
conductor, the resistance of which is 0.02 of anohm. The 
series coil of the field has a resistance of 0.008 of an ohm, 
and the shunt coil has 19 ohms. 

These machines are at present built in twelve sizes. 
ranging from 10 to 500 light capacity, and are also wound 
for motors from 4 to 35h. p. The motors are wound for 
110, 220 and 500 volt circuits. 

A number of these dynamos have lately been installed 
at various points in Ohio, Kentucky and Indiana, and their 
operation is highly satisfactory. 

The motors constructed by the company have also been 
put into service in various parts of the West, and have 
proved to be well constructed and admirably fitted for 

heir work. 
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The Stanley Alternating Fan Motor. 





in the design of a fan motor, shown in the accompany- 
ing illustration, Mr. William Stanley, Jr., has aimed not 
only to overcome the technical difficulties which have 
heretofore existed in the construction of a small alternat- 
ing current motor, but has endeavored to construct an es- 
sentially portable apparatus. The motor which has been 
constructed and is now placed upon the market might 
be called a desk motor, as it is well adapted for placing 
about on desks, tables, etc. As will be seen from the 
illustration, the design of the motor is very compact, and 
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THE STANLEY FAN MOTOR. 


though so very small in its dimensions, it is, at the same 
time, thoroughly constructed, both mechanically and elec- 
trically, in every detail. 

The total weight of the motor complete with fan and 
base is a little less than nine pounds. All the materials 
used are of the best, and the workmanship is first-class in 
every particular. The commutator is large, the shaft as 
heavy as is necessary and the brush holder permanent in 





THE SIEMENS COMPOUND-WOUND DYNAMO. 


its adjustment. 
self-oiling. 


The shaft is of steel, und the bearings are 


It is claimed that only 14 ampéres are required to drive 
the motor on a 50-volt circuit. When running at a high 
speed, the motor is almost noiseless. The fanis 64 inches 
in diameter, and the base of the motor occupies a space 
34 X 5% inches. 
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The Sieme»s Compound-Wound Dynamo.» 

The accompanying illustration shows the latest type of 
Siemens’ compound-wound dynamo with drum armature. 
In this particular machine wrough*-iron field magnets of 
a somewhat smaller cross section than those adopted by 
many makers have been used, and these have been wound 
with the series wire on one limb only. This makes the 
connections simpler, and produces practically the same re- 
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sult as if it were wound partly on each limb. The arma- 
ture is built up of iron disvs, and the conductors consist of 
strands compressed into rectangular bars, which are ar- 
ranged round the outside of the armature in the usual 
way. The end connections are made by the Siemens 
method, and care has been taken to secure good ventila- 
tion. The underneath type of dynamo shown in the illus- 
tration has the advantage that massive brackets and 
framework are not required to secure steadiness of run- 
ning, and it also relieves the bearings of the great pressure 
to which they are subjected in dynames where the arma- 
ture is on the top, while in a properly constructed machine 
the proximity of the bedplate to the magnetic poles does 
not injuriously affect the efficiency. By varying the sup- 
ports of the armature and magnets, this design of dynamo 
can be readily adapted for coupling direct to any type of 
steam engine. 

Dynamosof this construction have been supplied by 
Messrs. Siemens forthe St. James and Pall Mall Electric 
Light Station at Mason’s Yard, the Whitehall Station of 
the Metropolitan Electric Supply Company, the West- 
minster Electric Supply Corporation, the central station of 


the Bradford Corporation, the Liverpool Electric Supply — 


Company, and many others for public and private instal- 
lations. At the Royal Naval Exhibition they will shortly 
have running for illumination of the buildings and 
grounds, in addition to an alternator and some smaller 
machines, three shunt-wound dynamos of this description 
coupled direct to Willens engines, each capable of work- 
ing up to 1,500 ampéres at a pressure of 120 volts. The 
armature is 24 inches in diameter, and runs at a speed of 
350 revolutions per minute within a magnet with very 
massive limbs. 
—_——-_ —_ 9 +e @ oe 


A Steamer Connected with the Telephone Exchange. 





Mr. R. H. Browne, of Fort Smith, Ark., deserves credit 
for arranging a system of connections by means of which 
the steamer ‘‘John Matthews,” which has a telephone in- 
stallation on board, is placed in connection with the central 
exchange whenever it comes into port. A telephone is 
placed in the captain’s office, and the wire connecting with 
it is carried to a flexible cord, titted with a connector at the 
side of the boat. The wire leading from the exchange is 
brought down to a corresponding position on the dock, and 
is also fitted with a connector. Whenever the ship comes 
into port it is only necessary to make the connection, and 
it is at once ready for the purser to communicate with 
any one of the business houses in Fort Smith, or with 
any of the numerous towns connected with the tele- 
phone exchange through long-distance wires. 


—_—_—_—_—2e- 20 Oe” 
An Electric Door Pull. 


In the accompanying illustration is shown what is 
known as the ‘*Eastern Electric” door bell pull, which 
is placed upon the market by the Eastern Electric 
Supply and Construction Company, of Boston, Mass, 
When the pull is drawn out, as shown 1m the illustra- 
tion, to ring the bell, the metal spindle, which is 
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AN ELrEctric Door PULL. 


beyond, but in alignment with the pull spindle, is 
forced inward by the spiral spring about it, fixed 
between its headed end and the hard rubber piece 
shown on the left. which is fastened by any suitable 
means in the outer end of the cylinder or sleeve, leav- 
ing a portion of it beyond the cylinder. This move- 
ment of the spindle brings its metallic head in contact 
with the binding post and completes the electric circuit 
between the lead wires. When the connection is made 
the spindle is comzletely insulated, 
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The Adrian (Mich ) Local Telegraph Company. 


In a recent number of THe ELECTRICAL WORLD, at- 
tention was directed to an organization of local tele- 
graphers at Richmond, Ind. Our attention has just been 
called to a similar organization at Adrian, Mich., of which 
Mr. ©. M. Sickels is the manager, the objects of the com- 
pany being very much the same as those of the Richmond 
company. 

Adrian is a city of about 10,000 inhabitants, and the local 
telegraph line, which is some five or six miles in length, 
reaches to all parts of the city. The printed call cards 
show a list of 25 subscribers. The membership fee is $1, 
and each member is required to furnish two cells of 
-battery. The monthly dues are only ten cents, and each 
member furnishes his own instruments and keeps up his 
own section of the line. 
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Varley’s Electric Contact Protector. 


Much difficulty is frequently experienced in the electrical 
operation of call bells, in consequence of particles of dust 
or other foreign substances getting in between the contact 
points, and the risk of the alarm becoming inoperative is 
augmented by the fact that considerable periods of time 
often elapse during which the call is not in use. 

To obviate this, Mr. Richard Varley, Jr., of Engle wood, 
N. J., electrician at the works of the Okonite Company, 





VARLEY’S CONTACT PROTECTOR. 


has invented the device shown in the accompanying illus- 
tration. As will be seen, the contact A is in the form of a 
screw with a platinum plug, and the other contact, B, is 
held by the spring attached to the armature. 

This protector F is made of thin sheet rubber that ex- 
tends from one contact to the other, forming a dust-proof 
inclosure. This protector is made of two discs with a cen- 
tral opening in each, one fitting around the button head of 
the contact Band the other around the end of the screw 
A. The discs are united at their edg-s and vulcanized, 
thus excluding all dust. Hence it is not necessary to in- 
close the bell or magnet in a case, as is sometimes done, to 
aid in keeping the bell in working order. 


— te <> 0 


The Jenney Motor Applied to a Hydraulic Pump. 





An interesting application of the electric motor is that 
of pumping water, for operating hydraulic elevators. A 
notable instance of this kind is illustrated by the accom- 





AND HYDRAULIC PUMP. 


JENNEY MOTOR 


panying cut. A 74} h. p. Jenney motor is shown geared to 
a Goulds triplex pump at the Board of Trade Building, 
Indianapolis. City water had been used to operate the 
passenger elevator, but it was found that quite a saving 
in expense could be effected by sinking a well, putting in 
a motor and pump in the basement, and placing a tank on 
the roof. 

The combination has been working successfully for sev- 
eral months, furnishing ample water for the passenger 
elevator as well as for use throughout the building. The 
motor requires very little attention, and is much more de- 
sirable than a steam plant for the same work, as there is 
no heat, dust or noise. It is started and stopped auto- 
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matically by means of a special switch, which is operated 
by a float in the tank, The small pinions are of rawhide 
and the bearings on the motor are self-oiling, The opera- 
tion of this plant has been satisfactory from the start, and 
is worthy of special notice on account of the very consid- 
able saving m expense. 

—_—__o-r 2 oo _____—_—_—_—_ 


Frankfort Official Journal. 


It is announced that by order of the board of directors of 
the international electrical exhibition in Frankfort, an offi- 
cial paper is to be published under the title of Electricitdt. 
It is to appear in weekly issues, and will be edited by Dr. 
Max Quarck and H. Massenbach, engineer, in Frankfort. 
It will be the mouthpiece for the official reports of all the 
particulars of the electro-technical exhibition. It is said 
that the journal will bring before its readers a history of 
the origin and course of the exhibition, a complete repre- 
sentation of the present state and prospects of electro- 
technics, an authentic report of the work of the juries and 
the consultations of the professional congresses which are 
to meet during the exhibition, as well as carefully selected, 
reliable reports and discussions on the exhibits. The Elec- 
tricitdt, Officielle Ausstellungszeitung, will also contain 
original papers, detailed reports and notices, and will be 
illustrated, It will be published weekly, and there will be 
altogether 30 issues. 
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Platinum and Palladium Crystals, 





Mr. Joly, of Trinity College, Dublin, says the London 
Electrical Engineer, gives the following method of obtain- 
ing crystals of platinum and palladium. A ribbon of the 
pure metal is stretched horizontally between two binding 
screws and dusted with powdered topaz. An electric cur- 
rent is then passed through the ribbon, which is thereby 
Jaised to a red heat. In about half an hour the current is 
stopped, and the ribbon examined by a microscope. Small 
brilliant crystals of the metal are seen to have formed on 
the topaz. If the heating be kept up longer, these crystals 
will grow to the size of a millimetre in length. 
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A New Iron Box Electric Bell. 





In the accompanying illustrations is shown a new bell 
which has been placed upon the market by W. R. Ostran- 
der & Co., of 195-197 Fulton street, New York City. 

It will be noticed that the armature has bottom and 
side adjustments, and is pivoted in such a manner 
that, although it works very freely, it is impossible for 
the points to get out of contact. It can be adjusted 
to ring on one cell of battery. The contact points are 
made of platinum wire, riveted in, and the armature 
spring is phosphor bronze. The hammer rod is twisted 
in the armature so that it is impossible for it to work 
loose. The worksare all in the box, which is held to 





AN IrRon-Box ELEcTRIC BELL. 


the back plate by acentre screw. The back plate. 
when once on the wall, need never be taken down, as 
to get at the works it is only necessary to remove the 
box. 

me me me 


Electric Tanning. 





A series of careful experiments has been carried out 
during the past winter on the Groth system of tanning, 
and a paper by Dr. Rideal and Mr. A. P. Trotter was 
read before the Society of Chemical Industry in 
London recently,,in which full details of the work 

were given. It has been found that a very small current 
gives the best effect, about two ampéres being employed 
in a vat holding 2,000 gallons and containing 30 hides. 
The tanning is completed in about 8 or 10 days instead of 8 
or 10 months. 

There is at present no satisfactory theoretical explana- 
tion of the manner in which the tanning is hastened, and 
it has been feared that the matter might rest under some 
suspicion. Indeed, when the works were. visited last year 
by a number of chemical experts, they went away with 
very doubtful opinions as to the merits of the invention, or 
indeed, of the truth of the information which was given to 
them. 
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_ Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


Edison Electric Hluminating Company, of Boston.— 
Application has been made to the Listing Committee of the Boston 
Stock Exchange to list the stock of the Edison Electric Illuminat- 
ing Company, of Boston. ‘The authorized capital stock of this com- 
pany, says the Boston News Bureau, was recently increased from 
$1,310,000 to $2,000,000. At the same time the directors authorized the 
issue of $690,000 six per cent. convertible debenture gold bonds 
dated May 1, 1891, due May 1, 1901. These bonds may at the option 
of the holder be converted into stock at par. The sub- 
scriber was allowed to take either stock or bonds, but not 
both, so that the capital stock of the company will not reach 
the authorized issue—$2,000,000— until all the debenture bonds have 
been converted into stock. The last sale of the stock was last week 
at par ex three per cent. semi-annual dividend. The annual report 
published Feb. 3, 1891, shows gross earnings, $283,551; lamp royal- 
ties, $4,099; expenses, $175,338, leaving a net income for 1890 of 
$108,213, against $74,092 in 1889 and $16,705 in 1887. The lamps con- 
nected Dec. 31, 1890, were 39,986, against 25,000 the previous year and 
8,380 in 1887. The motors connected Dec. 31, 1890, were 1,541 h. p. 
against 900 h. p. previous year and 300h. p. in 1887; an increase 
during the year in lamps of about 60 per cent., and an 
increase during the year in motors of about 71 per cent. 
The balance sheet for the year ending Dec. 31, 1891, showed among 
the assets: License under Edison patents, $320,595; cash on hand, 
$25,516; stock supplies, $39,988; current accounts due the company, 
$66,672; plant valued at $1,140,029; and among the liabilities: Ac- 
counts payable, $78,369; notes payable, $171,500, and total habilities 
of $1,605,697, The officers are: Jacob C. Rogers, president; Walter 
C, Baylies, vice-president, W. W. Gooch, clerk; Hubbard Breed, 
treasurer and assistant clerk. Directors: W. P. Mason, T. J. Cool- 
idge, G. 5. Silsbee, C. L. Edgar, C. H. Coster and F. S. Hastings. 
It is understood that there are now nearly 70,000 lamps of the 
Edison Electrig Nluminating Company in use in Boston. 





Phonograph Matters.—Mr. Jesse H. Lippincott, the president 
of the Phonograph Company, made an assignment during the week; 
his liabilities are placed at $500,000 and his assets at $400,000. He 
names preferred creditors to the amount of $25,000. The stock has 
been inclined to strengthen on account of the assignment, because 
it is the belief of investors that the phonograph business will fall 
into other hands and be improved. This is not intended asa reflec” 
tion upon Mr. Lippincott, but simply means that the publicis aware 
of the fact of Mr. Lippincott’s poor health and his inability to give 
proper attention to the business. It is rather a serious thing for a 
stock to show the weakness that the phonograph stock has done in 
the last year. It has fallen from $75 per share to $5 a share with 
very little show of substantial rises after the drop. 


Westinghouse stock still continues to be strong, and the 
list shows many transactions. The annual meeting of the West- 
inghouse Company was to have been held last Monday, but was 
postponed until May 18 on account of the negotiations under way 
for placing the preferred stock. The following resolution was 
adopted by the board of directors of the company: 

“It is moved that in view of the fact that in the opinion cf this 
board it is not advisable to announce at this time the details of the 
plan for placing the preferred stock of this company, liquidating 
its floating deot and securing working capital, which has been sub- 
stantially completed, the stockholders be requested to adjourn the 
annual meeting called to-day to Monday, May 18, 1891, at 10 o’clock 
in the forenoon, Westinghouse Building, Pittsburgh, Pa. In 
the negotiations which have been so nearly concluded, the 
interests of the present stockholders have received special consid- 
eration, with a view of giving a permanent value to their stock. 
The business of the company has been continued without interrup- 
tion, and, although with a lesser volume than for the same period 
last year, the net results have been better. The orders in hand and 
those being received are equal to the capacity of the works, and it 
is expected that the arrangements which have been made will soon 
put the works of the company in full operation. A large reduction 
in expenses has been effected, by reason of which and a more cone 
servative business policy the affairs of the company have been 
steadily improving since the Ist of January.” 

It was stated last Saturday that a syndicate, consisting of August 
Belmont & Co., of New York; Lee, Higginson & Co., of Boston, 
and Brayton lves, president of the Western National Bank, has 
been formed to undertake the reorganization of the Westinghouse 
Electric and Manufacturing Company and its associated interests. 
This syndicate, together with certain creditors of the company and 
others, has agreed to take $3,000,000 of 7 per cent. preferred stock 
upon the assent of the stockholders to the plan of reorganization. 
Messrs. August Belmont, Marcellus Hartley, Henry B. Hyde and 
Brayton Ives,of New York,and Charles Francis Adams and 
Charles Fairchild, of Boston, it was said, had consented 
to become directors. According to the plan the $10,000,000 
capital is not to be increased. The holders of the 
$7,000,000 common stock outstanding are to surrender into the 
treasury 40 per cent. of their holdings, which with the $3,000,000 is 
sued but not sold will make about $6,000,000 of treasury stock. Of 
this $4,000,000 is to be converted into7 per cent. stock, of which the 
$3,000,000 specified above is to be issued to care for the floating debt 
and provide working capital, and $500,000 is to be held in the treas- 
ury to provide further capital when needed. A part of the re- 
maining treasury stock is to be used to purchase further stock in 
the United States Electric Lighting Company and the Consolidared 
Electric Light Company, in both of which companies the West- 
inghouse company is already extensively interested. The rumor 
that the Edison and Thomson-Houston companies were among 
those who were to give financial aid to the Westinghouse company 
is undoubtedly incorrect. 


The Erie Telephone Company.—The annual report of this 
company for the year ended Dec, 31, 1890, contains the following 
statement: 


1890, 1889. 
RAR viveneaeacumntied $1,353,668 $1,255,570 Inc. $128,098 
TR iivandsseccesseakasd - 1,045,038 957,305 Inc, 87,733 
Net dividends ..............++ * $338,630 $298,265 Inc. $40,364 
Dividends........... eececeverenes 298,265 270,726 Inc. 27,539 
Ricci atibotetisterds $40,365 $27,539 Inc. $12,8.6 


The balance sheet shows as follows: Assets, licenses, $4,268,000; 
plant, $6,678,991.01; trustee stock, $231,000; stocks and bonds, $26,- 
000; real estate, $16,271.50; construction (for the year 1890), $351,002, - 
25; office furr®ture, teams and tools, $33,817.41, bells, material and 
supplies, $265,219.77; accounts receivable, $199,935.40; cash and de- 
posits, $149,504.41; total, $12,219,741.78. Liabilities, capital stock, 
$10,394 ,600; surplus account, $373,675.72; bonded debt, $1,000,000; in- 
come account, $181,130.05; reserve account, $237,139.11; accounts 
payable, $33,196.90; total, $12,219,741. 78. The number of subscribers 
Dec, 31, 1890, was 21,967, against 20,553 Dec. 31, 1889, an increase of 
1,521, The expenditure upon plant and equipment was $765,153, 
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against $654,438 in 1889. There was charged to new construction 
$351,002, of which $159,369 was expended for underground work. It 
is estimated that $750,000 will be expended for extension and main- 
tenance in 1891. 


Thomson-Houston,—A quarterly dividend of $1 per share 
has been declared on Thomson-Houston stock, payable May 16. 
The stock has not been very active during the week. 


Western Union Telegraph.—tTest office receipts for the past 
week show earnings of $250,300, an increase of $8,755 over the cor- 
responding week of last year. 


Fort Wayne Electric Stock has not been dealtinto any 
great extent recently, and yet a dividend of 75c. per share has been 
declared payable May 14. 


Mexican Telephone Stock.—A dispatch from the City of 
Mexico says that the Mexican Telephone Company's contract has 
been approved without change by the city government to run 12 
years. By the terms of concession the company erects iron posts in 
53 streets of the city and where more than 16 wires are carried they 
must be made into a cable. Work commences three months from 
the time that the contract is approved, Atleast 20 poles must be 
changed every three months, and the work must be concluded by 
two years from the date of commencement. A new switchboard 
will be placed in the central office, and the company gives a guar- 
antee of $1,000 that the terms of the contract will be carried out in 
the time specified. It only remains for the Governor of the federal 
district to approve the concession for it to go into effect. 


New England Telephone.—The New England company is 
selling 500,000 six per cent. 15-year bonds at 102144, which makes a 
total funded indebtedness of $1,500,000. This is to be expended in 
extending underground operations. 


Edison stock has been a little off during the week. The inac- 


tivity of the general stock market is the reason for it. F. Z. M. 
The Closing Quotations of electric stocks, from F. Z. Ma- 


guire & Co., electrical securities, 18 Wall street, New York, on 





Saturday, May 9, 1891, in New York, Boston and Washington 
were: 
Capital- 
Name of Stock. Par. ization. Hid. Ask’d. 
NEW YORK. 
Western Union Telegraph Co 86,200,000 80% «81 
American Telegraph & Cable 14,000,000 .... 82% 
Central and South American.... 5,000,000 145 160 
PO ds Vor cbse tdeis dns Ceasers eeeu we 2,000,000 205 220 
COMMON) CORES OW a5 552s eccscccccecees 7,716,000 105 108 
Postal Telegraph Cable..............-se0 5,000,000 39 4l 
Edison General Klectric Co................ 9,503,500 99 100 
sas ~ Deferred....100 2,496,500 . Pees 
Consolidated Electric Light .............. 100 —-1,929,400 ‘aan 
Edison Electric Uluminating Co.......... 100 2,567,800 76 78 
United States Electric Light..... ee. ee- 100 = 1,500,000 30 31 
North American Phonograph............ BE ON -cucs. ears 
BOSTON. 
Thomson- ‘Houston pe 25 6,000,000 “44% 415'4 
= preferred.. 25 4,000,000 2434 26 
” ° Series C.... 10 400,000 9 94 
- ‘ Series D. .. 10 120,000 7 7%4 
ns International Co...... 100 = 1,000,000 ; 
be eee 190 1,000,000 .... .... 
= European Welding Co peepee wed 100 =1,000,000 55 60 
Pa Waites Bert Oi occ nce a scvcccccses 25 4,000,000 *13%4 13% 
Westinghouse Electric Mfg. Co.......... 50 =—-5, 000,000 = 15% 15% 
Telephone: ; 
NN EN ig = SB bas 5 a wignemsews ow be 100 12,500,000 .... 20644 
EE ee Eada dace sen’ d. bicak we be 64 100 4,800,000 *4834 49 
Ber MII So os cdc Seles cnctedcevocsceds 100 10,304,600 5154 .... 
are A RSE ee eo 10 Lae... ieee 
Tropical American ........... cane ssoe- 20 400,000 60c 
MISCELLANEOUS, 
Edison Phonograph Doll............-..... 10 =: 1,000,000 50¢. 
WASHINGTON 
Pennsylvania Telephone.................- 50 750,000 25 nr 
Chesapeake & Potomac.........6....e00: 100 =.2,650,000 58 64 
American Graphophone .................. 10 600,000 5% 6% 
United States Electric Light (Washing- 
NN de ie ne 100 300,000 1634 172 
Eckingten and Soldiers’ Home Electric 
NN eos So NN Silene ed NEEL. ans ba db 6 Q 352,000 48 50 
Georgetown and Tennallytown .......... 50 200,000 6244 64 


* Ex-dividend. 


Chicago Quotations.—Col. 8S. G. Lynch, broker, 153 Mon- 
roe street, Chicago, furnishes quotations on telephone and electric 
light stocks as follows: 








Chicago................ $2390@$245 | Cumberland............ $60@ $62 
Central Union .... -: SI BB Wineontin. .......<cccse- 118@ 120 
TR, ici cceeiiva 86 Bell of Missouri........ 160@ 165 
Great Southern........  30@ TOWO CUTE. sc ocs ccacce 20@ 22 
CER ao ooo o's canons 34@ 36| Missouriand Kansas.. H@ 56 
Rocky Mountain Bell. 40@ 43] 
ELECTRIC LIGHT STOCKS. 

Chicago Are Light a and Chicago Edison Co.... $145@$150 

POWER. vccscccecs . $105@$106 e 

AFFAIRS OF THE COMPANIES, 
The Abington & Rockland (Mass.) Electric Light 


Company held its annual meeting last week. Of the capital stock 
nearly $50,000 has been paid in. 


The Gettysburg (Pa.) Electric Light, Heatand Power 
Company has been organized by J. H. Rowe, N.C. Freck, F. R. 
Gilbert, J. E. Weist, E. H. Leffler and others, and an application 
has been made for a charter. 


The Southern New England Telephone Company has 
mortgaged to the Union Trust Company, of New Haven, property 
valued at $300,000. The company will use the money in extending 
its line and making improvements. . 


The Citizens? Electric Light Company, of Lansdowne, 
Pa., last week elected the following officers: President, James 8. 
Austin: vice-president, Samuel L. Kent; directors, Edward V. 
Kane, James Garrett, John Fongar, H. C, Keyes, Dr. J. W. Phil- 
lips, John Adams and Thomas Burwell. 


Mr. John Bychen is one of the directors of the Wyoming 
(O.) Light, Water, Heat and Power Company. Mr. Rychen was 
elected at the last annual meeting of i stockholders, instead of 
Mr. O. Reich, as mentioned some time o. The above company 
has declared a dividend of four per cen o last year’s business. 


The scott Electrical Manufacturing Company issued an 
announcement last week stating that the annual meeting would be 
held at the company’s office, No. 1 Exchange place, Jersey City, N. 
J.,on Wednesday, May 13, at 4 P. M., and that the principal busi- 
ness of the meeting would bethe election of a board of directors 
for the coming year. 


The People’s Electric Light Company, of Flint, Mich., 
held its annual meeting last week, and the following officers were 
re-elected: President, J. J. Hurley, secretary, Arthur G. Bishop; 
treasurer, Romain Putnam. The directors elected were as follows: 
J.J. Hurley, Romain Putnam, Arthur G. Bishop, C. H. Conover, 
A. H, Gillies, Geo. E, Taylor, Geo. H. Turner, Flint P, Smith, 
Alex. McFarlan, 
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NEW INCORPORATIONS. 


The Citizens? Street Railway Company, of Mattoon, IIL, 
has been incorporated to build a street railway. The capital steck 
is $50,000. The incorporators are George S. Richmond, L. B. Craig 
and E. P. Rose. 


The Ottawa (Can.) Electric Street Railway Company 
has been organized with the following officers: President, J, W. 
McRae; vice-president, Geo. P. Brophy; treasurer, Wm. Scott; 
and secretary, D. C. Dewar. 


The Carbondale (I1l.) Electric Company has been incor- 
porated to construct and operate an electric light plant. The cap: 
ital stock is $5,000. The incorporators are Rufus D. Bradberry, 
George W. Graham and W. A. Schwartz. 


The West Penn traven (Pa.) Telephone Company, with 
a capital of $25,000, has been chartered. The directors are W. H. 
Denniston, Samuel Hamilton, Charles Parker, W. C. Hamilton, 
Robert M. Hamilton and J. W. Kinnear, all of Pittsburg, Pa. 


The Rogers Park (éll.) Light, Heat and Power Com- 
pany has been chartered to build and operate gas and electric 
plants. The capital stock is $75,000. The incorporators are Her- 
vey E. Keeler, Newton A. Partridge and George W. Wilbar. 

The Put-in-Bay (O.) Electric Company has been incorpo- 
rated with a capital stock of $50,000. The incorporators are: George 
H. Ketchum, Noah H. Swayne, John H. Doyle, J. K. Tillotson and 
Frank M. Ohl. The principal work of the company will be an elec. 
tric railway, although it will also include electric lights and other 
similar appliances. 

The Miller Electric Danger Signal Company bas been 
organized in Portland, Me., with a capital stock of $1,000,000. The 


officers are: President, William T. Ober; treasurer, Horace A, 
Roberts; clerk, Benjamin G. Ward. The directors are: W. T. 
Ober, H. A. Roberts, E. E. Hill, A. H. Whitten, S. S. Marsh, Mial 


W. Chase and G. E. Miller. 


Baltimore, Md.—The Electro-Automatic Transit Company, of 
Baltimore, has sold its right, title and interest to the Weems EKlec- 
tric Railway System, a new company organized in New York to 
develop railroad transit by electricity. The Weems Electric Rail- 
way System has been organized with a capital of $2,500,000, divided 
into shares of $100 each. The officers are: O. J. Smith, presiden’ ; 
David C. Weems, vice-president and general manager; Wayne B. 
Stowe, secretary; John W. Grant, treasurer; A. DeR. Sappington 
counsel. The general oflices of the company are in New York. The 
engineering department still continuesin Baltimore, with David C, 
Weems in charge. 





Special Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YORK, May II, 1891. 

The Interior Conduit and Insulation Company, of this 
city, it is announced, has purchased the business of C. C. Sibley & 
Co. 

Mr. Curtis, of the Short Electric Railway Company, Cleveland, 
O., was a caller at this office last week. He reports the business of 
the company in a prosperous condition. 


Mr. C. C. Sibley, who recently sold out the bus’ness of C. C. 
Sibley & Co. to the Interior Conduit and Insulation Company, is to 
take charge of the Universa] Arc Lamp Company, at Nos. 42 and 44 
Broad street, this city, as general manager of the company. 


High Rates for Ambulance Calls.—The New York Hos- 
pital authorities refuse to pay $900 for subway service for wires 
for their ambulance calls, and trouble is anticipated. Other down- 
town hospitals, it is expected, will follow their exainple. This, how- 
ever, applies only to the Fire Department calls. 

‘she New York Insulated Wire Company, manufacturers 
of Grimshaw white-core wire, having found that the disposition of 
the trade was to buy direct from the manufacturers, has decided to 
make Chicago a distributing point, and to that end will at once 
open a large warehouse at 78, 80, 82 Franklin street, between Lake 
and Randolph streets. Mr. G. H. Meeker, well known to the tiade 
as the active representative of this company throughout the 
country, will act as western manager with a full corps of clerks and 
assistants. Mr. Meeker extends a cordial invitation to all his 
friends to call about May 20. 


The Franklin Experimental Club, of Newark, held its 
thirty-first regular meeting at tl.e club laboratory, Tuesday even- 
ing, May 5. The president, Mr. Wm. J. Hatamer, read an interest- 
ing paper entitled ‘‘ The Arc Light.” As illustrating the rapid de- 
velopment of this industry, the speaker instanced the fact that 
there was exhibited at the Centennial Exposition in Philadelphia 
in 1876 but a single arc system, the Wallace, while now arc lights 
are burning everywhere and are numbered by the thousand. Mr. 
Hammer summed up the problems confronting the are light men, 
and called attention to the field for invention in alternate current 
lights. The paper was illustrated by diagrams prepared and 
mounted for the occasion. Mr. F. M. Crane spoke on electric rail- 
roads. He compared the three systems which are striving for su- 
premacy in this field: the trolley, the storage, and the conduit. At 
the next meeting, May 19, Prof. Geo. C, Sonn will deliver a paper 
on the ** Phenomena ef Earthquakes,” and will illustrate it with 
lantern slides. Mr. Earl Atkinson will speak on “ Electric Motors.” 
At the first meeting in June itis expected that Mr. Nikola Tesla 
will address the club. L. H. &, 








NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 28, Hathaway Building, 620 Atlantic Ave., \ 
BosTqQn. May 9, 1891. 

Lowell, Mass., has granted the street railway people the right 
to lay double tracks on nearly all their lines and to use electricity 
with the trolley system. 

Middlebury, Vt., will hereafter be lighted by electricity, the 
Common Council having closed a contract for 30 are lampsof 2,000 
c, p., to be run on the moonlight schedule, The Themson-Houston 
system will be used. 

The Wright Engineering Company is at work putting in 
1,500 feet of underground work in addition to 600 feet previously 
laid for 1,000 volt current at the residence of R. G. Dunn, Narragan- 
sett Pier. Thecompany is also wiring the house for a 40-light in- 
candescent plant. 

BReorganization.—The firm of H. W. Leach & Co. has been re- 
organized and incorporated under the name of the Leach & Grant 
Company, to carry on general engineering and construction work, 
The officers are: H. L. Grant, president; H. W. Leach, treasurer, 
and H. E, Grant, general manager in charge of construction work, 
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The National Pipe Bending Com pany reports the placing 
of some large contracts for heaters as follows: 300 h. p. in 
Baltimore, Md.; 500h. p. in Portland, Me.; 150h. p. in Salem, N. 
H. ; 300 h. p. in Salem, Mass.; 1,000 h. p. in New Bedford, Mass., and 


ove 500 h. p. for export. Notwithstanding the large addition to 
the works the company is barely able to keep up with the orders. 


The Thomson Scieatifie Club, of Lynn, Mass., held a well- 
attended and instructive meeting on Thursday of last week. A 
paper on “. lectric Railway Reminiscences” was read by M1- 
Biack well, who has been actively interested in the construction of 
electric railways for a number of years. He gave many amusing 
anecdotes of the days when it was an exceptional armature that 
would resist for a whole week the temptation to “burn out.” Mr- 
C. D. Haskins presented a review of some of the more recent geo” 
graphical explorations in Central and South America. C. A. B. 





PHILADELPHIA NOTES, 
BRANCH OFFICE or THE ELECTRICAL WORLD, 
31 Ciry TRUsT BUILDING, PHILADELPHIA, May 9, 1891. 


Messrs. Strawbridge & Clothier have purchased two 40 
are-light Wood machines. 


Mr. William Crompton, of the Economic Electric Manu- 
facturing Company, of Boston, Mass., was in Philadelphia last 
week on business. 


Mr. J. W. Parker, agent for the C. & C. moto:s in this city, 
has just returned from a three weeks’ trip through the Southern 
and Middle States. 

The Lehigh University Electrical Laboratory, at South 
Bethlehem, Pa., is to be built at once. The lecture-room will have 
a seating capacity of 500 students. 


The Ries Electric Traction and Brake Company has 
working models of its specialties on exhibition at 315 Drexel Build- 
ing, which are attracting considerable attention. 


Mr. J. F. Clarkson, of Woodbridge, N. J., builder of the first 
Edison electric road, favored this office with a call last week. Mr 
Clarkson is on his way to visit the old battlefield at Gettysburg. 


Williamsport, Pa.—The Lycoming Electric Company has 
closed a contract with the Fort Wayne Electric Company, through 
its agent, Mr. G. A. Wilbur, for a 240 arc-light plant of the new 
Wood system. 


The Novelty Electric Company has accepted the agency 
for the ** Economic’ lamp, manufactured by the Economic Elec- 
tric Manufacturing Company, of Boston, Mass. These lamps are 
having a remarkably good sale, over 35,000 being in actual use 
after six months’ introduction. 


The Fort Wayne kLiectric Company, through its Philadel- 
phia agent, Mr. G, A. Wilbur, bas closed a contract with the Manu- 
facturers’ Electric Company, of this city, for a 5,00U-light plant of 
the Slattery incandescent system, and a 240-light plant of the new 
W ood arc system The Manufacturers’ Company has that part of 
the city north of Montgomery avenue and east of Broad street em- 
bracing a territory of nearly 40 miles square. The latter company 
is building a handsome station of 1,000 h. p. capacity at Somerset 
and American streets, which, when finished, will be one of the 
finest plants in the city. W.F. H. 








WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
465 THE ROOKERY, CHICAGO, May 9, 1891. 





Mr. H. M. Underwood, the general western agent of the In- 
terior Conduit & Insulation (Company, reports having secured the 
contracts for placing the interior conduit throughout the Four- 
teenth street pumping station in Chicago. 


The Short Electric Railway Company has secured the 
services of Mr. R. C Garhart, welland favorably known as a former 
representative of the Westinghouse Electric Company. Mr. Gar- 
hart will represent the Short Company in general eastern terri- 
tory for the present. F. DEL. 


CLEVELAND, O., May 9, 1891. 
Mr. John Henthorn, the well-known engineer of Providence. 
R. 1., visited Cleveland this week. 


Mr. J. Lester Woodbridge, of the Woodbridge & Turner En- 
gineering Company, of New York city, stopped over a day in Cleve 
land this week. 

Mr. P. G. Monroe, editor and publisher of the Stationary 
Engineer, of Chicago, I11., stopped at Uhe Hollenden House this week, 
en route to New York City. 

The Fletcher & Fletcher Electric Company, of Cleve- 
land, O., is taking good advantage of the new postal regulations 
permitting the mailing of 1l-pound packages to Mexico. The com- 
pany tells a neat story of a carriage manufacturer who took a light 
buggy to pieces and shipped it through the post-oftice. 

CINCINNATI, May 9, 1891. 

New Lexington, O., proposes to build an electric road to con- 
nect with Redfield, five miles distant, and another to Bristol, three 
miles distant. 


Newport, Ky.,is to have electric street lights. The Subur- 
ban Electric Lig t Company has been granted by council the privi- 
lege of erecting 108 are lights, to cost the town $8.33 a lamp per 
month. The company is required to furnish a bond of $10,000. 


The Thomson-Houston Company, of Cincinnati, is in- 
stalling a new electric light plant at Lancaster, O., to take the place 
of the old plant there. The local company had about 70 lights, An 
all-night service with the same number of lights will be furnished 
now. 


Cincinnati (0.) and Newport (Ky.) Rathway.—The new 
electric railroad between Cincinnati and Newport has been granted 
the right of way over the streets of Cincinnati. The last span on 
the new Obio River bridge, over which the cars are to run, will soon 
be completed, 


Another Electric Bailway.—It is proposed to build an 
electric road to Price Hill, a western suburb of Cincinnati, at a 
cost of $150,000. A legislative bill for the purpose has been pre 
pared. It provides that the county shall bear half the expense of 
construction and the abutting property owners the other half. 


The Citizens’? Electric Light Company, of Covington, 
Ky., offers to contract with that city for a period of 25 years to fur- 
nish are lights of 2,000 c. p. at the intersection of each street 
on Madison.avenue at $10 per lamp, or they will furnish in- 
candescent lamps of 16 c, p. at $20 per annum. The proposition has 
been very favorably received. 

The Corcoran Subway Bill passed the Ohio Senate last 
week and is now a law after a hard fight of six weeks. It author- 
izes the construction of a subway in the streets of Ohio cities into 
which all electric wires may go. The city is to construct, operate 
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or lease the subways, or a corporation to do so;—the owner, how- 
ever, to permit all electric companies theuse of the conduit. and 
the owner or lessee to pay a percentage of its gross annual revenues 
into the city treasury. It is provided, further, that all existing 
rights granted by the courts—such as the right of way granted by 
the Superior Court of Cincinnati and the Prebate Court of Hamil- 
ton County—shall not be abrogated by this law. 


Brash Injanctions.—The Circuit Court has rendered its opin- 
ion in the cases of the Brush Elec:ric Light Company vs. the Jones 
Bros.’ Company and the Queen City Electric Light Company. The 
Brush Company asked for an injunction preventing the other com- 


panies from placing their wires upon the poles erected by the plain- 
tiff company. The court finds that when the ordinance (March 3, 
1882) was passed giving the Brush Company authority to erect 
poles, and under which they were erected, the city authorities did 
not possess the power to grant the authority they sought to vest in 
the plaintiff; consequently the poles erected by the Brush Com- 
pany were put up under a license or acquiescence on the part of the 
city authorities, and such poles are subjected to the later day pro- 
visions, which authorized electric light companies to use each 
other’s poles on a proportionate payment of the costs. 


The Edison General Electric Company, of this city. has 
cleared its tract of land on Eighth street, west of Elm, and is 
making rapid preparations to go into the electric light business on 
a large scale. It is the only powerful company of which the Cin- 
cinnati Gaslight and Coke Company has thus far failed to obtain 
control. Ex-Gov. Foraker, who is the legal head of the Cincinnati 
Edison Company, declares that the company cannot be bought, that 
it means t6°be a rival of the gas company monopoly, and to furnish 
light and power to all the streets along which it is permitted to pass 
its lines. From all appearances there will no longer be a monopoly 
of lighting in Cincinnati. The company now has on file an applica- 
tion to open up several main streets near the vicinity of its plant. 
It was granted a franchise by the courts some time ago, and 
already has its wires laid on a number of thoroughfares. 





SOUTHERN NOTES, 


NORFOLK, Va., May 9, 1891. 
The Selma (Ala.) Street Railway Company will change 
its lines to an eleciric system this summer. 


Lynchburg, Va.—The Bertha Zinc Company is putting in an 
electric light plant at its zinc mines near the city. 


Baltimore, "d.—Mr. J. H. Irwin is preparing to establish an 
electric light plant at Round Bay, near Baltimore. 


Birmingham, Ala.—The Consolidated Electric Company, 
with $590,000 capital stock, has recently been incorporated. 


Bristol, Tenn.—The Danville and East Tennessee Telegraph 
Company has been incorporated, with a capital stock of $90,000. 


Louisville, Ky.—A fine six-story building, 224 x 69 feet in di 
mensions, has been completed by the Louisville Steam and Electric 
Motor Power Company, to be used asa power plant. The station 
is now being equipped with the latest improved machinery. 


Graniteville, S. C.— The Cotton Sholes Electric Light and 
Power Company is being organized to establish an electric light and 
power plant. 


Colorado City, Tex.—A contract has been awarded to the 
Delphon Electric Light Company, of Belton, Tex.,for the erection 
of an electric light plant 7 


Memphis, Tenn.—A contract has been awarded by the Citi- 
zens’ Street Railway Company to the Edison company, of New York 
city, for an electric power plant. 


Little Hock, Ark.—The capital stock of the City Electric 
Street Railway Company has been increased to $500,000. This road 
is to be changed to an electric system. 


Burnt Mills, Mid.—A movement is now being made for the 
construction of an electric railway to Brookville. Messrs. Water 
and Manaller are among those interested in the enterprise. 


Houston, Tenn.—The Houston Rapid Transit Railway Com- 
pany has been incorporated, with a capital stock of $300,000, to build 
an electric street railway. The incorporators are: J. T. Wilson, J. 
A. Patton, and H. J. Wilson. ee 


ENGLISH NOTES. 


LONDON, April 29, 1891. 


Litigation in Connection with Transformer Substa- 
tions.—An action brought by a Bond street firm against the 
London Electric Supply Corporation for the purpose of restraining 
them from erecting transformer substations in that neighbor- 
hood, owing to their alleged danger, came on for hearing last 
week, and has resulted in a decision which still leaves this impor- 
tant question open, The judge was apparently satisfied that the 
room in which Mr, Ferranti’s transformers are actually placed was 
of athoroughly fireproof character, but he also seemed to lean to 
the opinion that the whole of the building should be made fireproof, 
and he, therefore, adjourned the case for three months in order to 
see what extra precautions the company would take in order to 
render any fire which might break out on their premises harmless 
to surrounding buildings. Transformer substations have, there- 
fore,so far escaped being judicially indicted as a ‘‘nuisance.” 


Agitation Amougst Telephone § Subscribers.—On 
W ednesday last a public meeting was held with a view of forming 
an association of subscribers to the London exchange of the Nat- 
ional Telephone Company for the purpose of securing reduced 
rates and an improved service. It does not require an association 
to convince the long-suffering Londoner that either the rates 
should go down or the service go up, or both, but united action is 
requisite to give effect to this widespread feeling; a powerful mon- 
opolist like the National Company is not likely to give way to mere 
agitation. The promoters of this association have bethought 
themselves of this fact and have succeeded in drawing an oracular 
pronouncement from the post-office. ‘‘As to any action which the 
post-office itself might be prepared to take,’ writes the Secretary 
to the post-office, **I am to say that the Postmaster-General could 
not be indifferent to a clearly expressed demand for the establish- 
ment of a telephonic service in London.” The association there- 
fore proposes first of all to endeavor to secure its objects by the 
pressure of united action, but should success not crown its efforts 
in this direction, the aid of the post-office is to be invoked, as that de- 
pai tment is apparently ready to start a rival service in London, pro- 
vided the public dissatisfaction is made sufliciently evident io it. 


The Use of Condensing Engines in Central Station 
Work.—A _ very interesting discussion is in progress on Mr. 
Crompton’s paper on *‘ The Cost of Generation and Distribution of 
Electrical Energy" at the Institution of Civil Engineers, but up to 
the present by far the most important and valuable contribution 
has been from Mr. Willans, maker of the well-known Willans en- 
gines. He has carefully determined the consumption of water per 
hour with different loads upon the engine, and shows that this is 
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directly proportional to the load + aconstant. Interesting as this 
is, the method applied to the economy of condensing engines is of 
far greater importance, for it is found that for the same engine the 
increment for the consumpticn of water bears exactly the same 
relation to the horse power, but the constant i: different. Plotting 
these carefully, the two slant lines are parallel, but cut the line of 
no horse-power at two different points. It is, therefore, very evi- 
dent that, although on full lead the saving by condensing may be 
small and may indeed be hardly worth effecting when the friction 
of air condensers or the cost of other condensing apparatus is 
taken into account, a very great economy is effected on lower 
loads. Since the electrical engineer is compelled torun the engines 
at practically uniform speeds, and cannot, as in hydraulic work, 
vary the speed with the output, hence the use of condensers on 
lightly loaded engines assume a new importance, which should be 
carefully considered by engineers of supply stations. 





Answers to Correspondents. 


Questions to be answered in this column must be of general elec- 
trical interest, and must be accompanied by real name and address 
as a guarantee of good faith. No notice will be taken of questivns 
regarding apparatus unless enough details are given to permit 
a definite answer, and no dynamo or motor designing will be done. 





Motors in Lighting Cirecuits.—Is it a common practice to 
connect motors in incandescent lighting circuits ? J.L. W. 

Yes. Small fan motors and motors for driving sewing-machines, 
etc., are usually connected in the house lighting circuits. Large 
motors would be likely to cause too great fluctuations in the lights: 
and should be connected rather cautiously. 


Ampere Turns.—Will you please give me an explanation of 
“ampeére turns” and the method of finding the ampére turns of a 
given field magnet ? E. F. G. 

The number of turns of wire upon the magnet multiplied by the 
number of ampéres of current flowing in that wire gives the ampére 
turns. 


Dynamo Design.—Seeing that you will give information on 
electrical subjects in your ‘“‘Correspondents’ ” column, 1 wish to 
ask you for directions for the designing of a small dynamo which 
would run about two 16 c. p. incandescent lamps. F. E. K. 

Our correspondent should have read the note at the head of this 
column, and should realize that we cannot enterinto the work of 
designing electrical machinery. The various books and papers 
upon the subject should be carefully studied. 


Horizontal Component of Earth’s Magnetism in 
lowa.— Will you inform me what is the horizontal component of 
the earth’s magnetism in Central lowa for 1891, and what allowance 
must be made for that of 1892? &. B..G. 

The horizontal component of the earth’s magnetism in Central 
Iowa is now about 4.3, but 6s no recent observations have been 
published we cannot say how exact those figures are. It is impos 
sible to give formule for the precise variation at any particular 
place. The only accurate way of knowing is by personal obser- 
vation. The figure given is in terms of the foot-grain-second 
system. 


News of the Week. 
THE TELEGRAPH. 


Pennsylvania Limes,—Mr. David Hardy is arranging to 
commence at once the construction of the new line for the Pitts- 
burgh Postal Telegraph Cable Company from Pittsburgh to Harris 
burgg, Pa. 


The Writing Telegraph.—A practical test of the writing 
telegraph for long-distance transmission was made between Pitts- 
burgh and New York on Sunday, May 3, the wires employed being 
the new copper ones of the Postal Telegraph Comvany between the 
two cities. The result was fairly satisfactory. It was found that 
the machine must be placed on a very firm foundation, as the 
slightest jar prevents accurate working. 


THE TELEPHONE. 
Leesburg, Fla.- An eettennns bes been passed granting a 


franchise to G. C. Stapylton, John Ellis, W. D. Taylor and others to 
operate a telephone system in Leesburg. 











Pineville, Ky.—Mr. Andrew Johnzon has been granted a per- 
mit to install a telephone system in Pineville. 


Norway, Mich.—The work on the new telephone line between 
Tron Mountain and Norway, Micn., is progressing rapidly. 


Mississippi Telephone Systems.—The towns of Okolona, 
Buena Vista and Houston will soon be connected by telephone. It 
is expected that the line will be completed in 30 days. 


The Bell Telephone Company’s new building at Hamil- 
ton, Ont., is to be ready for occupation early in July. It will con- 
tain anew multiple switchboard capable of accommodating 3,000 
subscribers. It is said to be the intention to reduce the present 
rates to small consumers. 


Deprived of Gum and Hello.—A telegram from Detroit 
says that the operators in the telephone exchange in that city are 
exceedingly angry over the new rules of the company, which prohibit 
the chewing of gum during working hours, interdict flirtatious con- 
versation over the wires, and require them to say “number” instead 
of “hello.” 








THE ELECTRIC LIGHT. 


Mineola, Tex.,is soon to receive bids for an electric light 
plant. 


Hackettstown, N. Das is to advertise for bids for a municipal 
incandescent electric light plant. 


Newnan, Ga.,, is toestablish an electric light plant in conjunc- 
tion with its proposed water-works. 


Rochester, N. ¥.—The State Industrial School is to purchase 
an electric light plant. The cost is to be $15,000. 

Watkins, N. ¥.—The local electric light plant has purchased 
a new building and is to greatly increase the plant. 


Medina, N. ¥.—The electric light plant is now in successful 
operation, and a large number of subscribers are alragdy secured. 


The Ohio Valley Electric Light Company bas been 
organized to furnish light for the suburban points along the Fort 
Wayne Railroad, 


Iowa City, Ia.—The new apparatus for the increase to the 
plant of the Iowa “ity Electric Light and Power Company has been 
placed in position, 
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May 16, 1891. 


The Santa Rosa Lighting Company has broken ground 
for the immense improvements to be made at its plant. The com- 
pany will spend about $30,000 in improvements this year. 


Lock haven, Pa.—The electric light company is tomake many 
improvements inits plant thissummer A dynamo of 2,(00 lights 
capacity has been ordered and a new line of shafting is being in- 
Stalled. 


The Carpenter Electiic Light and Power Company, 
Catlettsburg, Ky., will put in an additional steam plant of 100 to 150 
h. p. capacity at once, and may change the direct current incandes- 
cent system to the alternating. 


Indianapolis, Iud.—The C. C. Perry Incandescent Electric 
Company has begun work on the extension of its conduit system, 
which is to be made to reach out into the residence districts of the 
city thissummer. The conduit extends over three miles. 


Venice, Il1.—The work of lighting the village has been com- 
menced and the contracts for the required buildings, engines and 
material have been let. An additional dynamo will be placed in 
the plant for the purpose of supplying citizeus with incandescent 
lamps in stores and residences as soon as required. The contract 
gxiven out by the Village Board is for twelve arc lights at $1.25 per 
light. ‘the pliant will be completed within two months. 


Troy, Ala.—The new electric light plant was formally opened 
last. week with 40 lights in circuit. The plant belongs to the city, 
and is equipped with one 5U-light Thomson-Houston are dynamo 
and one 65U-light alternator. ‘The steam plant consists of one 100 
h. p. Phoenix engine and a 125 h. p. Phoenix boiler. The station is 
supplied with a Wainwright feed water heater and Schieren belts. 
The lights were first turned on by Mrs. Henderson, the wife of the 
mayor of Troy. 


Mr. C. A. Koss, the Kansas City manager of the Tiomson- 
Houston Electric Company, has sold the following apparatus thus 
far this season: 30-light arc plant, Memphis, Mo.;: 30-light are 
plant, Norborne, Mo.; 30-light arc and 650-light incandescent, 
Olathe, Kan.; 25-light arc, Carrollton, Mo.; 50-light arc and 650-light 
incandescent, Clinton, Mo.: 35-light arc, Parsons, Kan.; 65) light 
incandescent, Maryville, Mo., and 50-light direct incandescent to 
the Smith Steam Baking Company, Kansas City, Mo. 





THE ELECTRIC RAILWAY. 
Rae KRailway Motors in Use.—tThere are in use and con- 
tracted for 337 Rae electric railway motors upon 33 street railways 
in 29 cities. Others have been negotiated tor, but contracts have 


not been signed. Those now in use range from 15 to 40h. p., being 
mostly 30 h. p. 


The Transcontinental Street Railway Company, of 
Portland, Ore., recently purchased by the Willamette Bridge 
Railway Company, has just closed a contract with the Thomson- 
Houston Company for 25 special street-car equipments. The cars 
will be double-truck pattern, made by the Pullman company. 

The Sterling Trolley Hanger.—Mr. S. S. Crieder, of Ster- 
ling, Lll., to whom credit was given for the Sterling trolley hanger 
recently described 1n ‘THE ELECTRICAL WORLD, Calls our attention 
to the fact that Mr. Walter R. McCann deserves a part of the credit 
for theinvention. These two gentlemen were the joint inventors of 
this piece of apparatus. 





Kast Liverpool, 0.—The city council has given the Thomson- 
Houston Electric Street Kailway Company a franchise for con- 
structing an electric street railway. When completed the road 
will be nine miles long, running from the east end of Kast Liver- 
poul tothe west end of Wellsville, O. The capital stock of the 
operating company is $130,000. 

Mr. Paul W. Bossart, of the Short Electric Railway Com- 
pany, of Cleveland, O., is making an active and efficient canvass in 
street railway circles of the West He reports the most favorable 
outlook for the new gearless motor. Every oneis interested in it 
and speaks in the highest terms of its simplicity, predicting a suc- 
cessful future for this new departure of the Short company. 

Atlanta, Ga.—The Industrial Improvement Company, an ally 
of the Thomson-Houston Electric Company, has secured control and 
consolidated the four street railways of Atlanta, Ga., having a com- 
bined mileage of 60 miles, and formerly capitalized for $700,000 
stock and $1,050,000 bonds. The new company has been capitalized 
by the addition of $700,000 bonds, making $1,700,000 «the amount of 
the former stock and debt), and $2,000,000 stock, making the stock 
and debt $3,750,000, against $1,750,0:0 formerly, an increase of about 
114 per cent. The additional bonds, $700,000, have been sold, and 
the proceeds will, it is said, be sufficient to change the motive 
power from animal to electricity. ‘wo of the lines are already 
equipped with electrical appliances. The directors cf the new 
company, the Atlanta Street Railway Company, are C. A. Coffin, of 
Boston; Frederick Ayer, of Lowell; Oliver Ames, A. A. Glasier and 
J. F. A. Clark, of Boston; John H. Watson, of New York; Joseph 
Hurt, A. E. Thornton, Henry A. Inman, R. J. Lowry and H., FE. W. 
Palmer, of Atlanta. Mr. Hurt will be president. 





GENERAL APPLICATIONS OF POWER. 


Electric Power in Virginia City Ore Mills.—The dyna- 
mos on the Sutro Tunnel level, which furnished power for the 
Nevada mill at Virginia City, Nev., in conjunction with the Pelton 
water-wheel on the surface, are now running in full blast and the 
mill is being worked to its full capacity. The capacity of the mill 
is about 250 tons of ore a day. 

EKdiscon Mine Drills in Idaho.—Mr. O. B. Hardy, owner of 
the Black Bear mine, located in the Coeur d’Alenes, Idaho, has 
closed a deal with Mr. W. T. McCaskey, of the Edison company, 
for the construction of ten electric drills, which will take the place 
of compressed-air drillsin hismine. ‘Il he cost is $8 000. The plant is 
expected to be in operation this week. 








LEGAL NOTES. 


Brush vs. Cleveland Electric Light Company.—In the 
case of the Brush Electric Company versus The Cleveland Electric 
Light Company, which has been before Judge Ricks in the United 
States Circuit Court, the Brush company, the complainant, has dis- 
missed the case without prejudice. 





The french Cable Company.—An important decision was 
given recently in Paris in the case against the French Cable Com- 
pany, which has been pending for several years, and in which the 
contention has been that the company could not, under ils agree- 
ment, withdraw frem the poolof: the Atlantic cable companies. 
Theclaim of the French company has been that the letter of the 
Minister of Dec. 30, 1886, raising the point of its right under the 
concession to enter the pool, was a peremptory order for it to with- 
draw from the pool, and it was sc decided by the Council of the 
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Prefecture in March, 1889. This decision was appealed from to the 
Council of State, which now reverses it. 


Electric Riveting Luterference Decision,.—An important 
decision has been rendered by the Examiner of Interferences in the 
United states Patent Office, in which priority of invention of the 
art of electric riveting and also of the apparatus for practicing this. 
art was awarded to Mr. Elias E. Ries, of Baltimore, the other party 
to the interference being Prof. Klihu Thomson, of Lynn, Mass 
The interferences just decided were two in number, the first being 
between the patent of Elihu 1 homson, No. 396,015, dated Jan. 8, 1889 
for a method of eleciric riveting, and an application of Elias E. 
Ries that was pending in the Patent Office at the time this patent 
was granted. The second interterence was between a patent to 
Elias K. Ries, No. 403,374, granted May 14, 1889, and an application of 
Elihu Thomson, filed June 14, 1889, for apparatus for electric rivet- 
ing. 

Great Western Telegraph Company’s Case.— Master 
in Chancery Boyerson filed his report in Chicago last week 
in the celebrated case of ex-United States Senator Charles B. Far- 
well against the Great Western Telegraph Company and others to 
set aside the claims of Selah Reeve, the Commercial National 

Bank, George F. Harding and John Clark Hilton, and to vacate an 
assessment of 35 per cent. against 1,200 stockholders of the company 
to meet an alleged indebtedness of $350,000. This assessment, it was 
charged, was void because of the fraudulent claims allowed against 
the estate. The master recommends that the decree of assessment 
be set aside, which relieves the stockholders; that the claims of 
Selah Reeve and Thomas J. Sutherland against the estate be ex- 
punged as invalid; that George F. Harding be compelled to account 
for some $60,000 alleged to have been received by him in excess of 
the amount of his claims; that Sutherland be obliged to account 
for the claims held by him against the company, and that a per- 
sonal decree be entered against Sutherland, Harding and Franklin 
D. Gray for the amount received by them from the sale of the lines 
of the company. The Master finds that the decree of assessment 
was procured by fraud and collusion, and therefore cannot stand. 





PERSONALS. 


Mr. Wm. Hull, superintendent of the Albany, N. Y., fire 
alarm telegraph office, died May 9, of pneumonia. 


Mr. J.B. Barrett, the chief of the electrical department of 
the World’s Fair, was in New York last week on business con- 
nected with the Exposition, and was a caller at our office. He 
hopes to have all matters connected with the electrical exhibit 
properly adjusted at an early date. 





Mr. S. D. Greene. well known to electricians through his 
successful work in counection with the Sprague and Ecison com- 
panies has accepted the position of consulting electrician of the 
surton Electric Company. Mr. Greent has for a number of years 
taken a great interest in the heating of street cars by electricity, 
and in the winter of 1888 made some tests of the Burton heater, re- 
porting favorably upon ils economy. 

Mr. William W. Jacques, the electrician of the American 
Bell Telephone Company, who has been travelling in Italy with his 
family, was savagely attacked last week in Florence by a mob of 
Italians. He was riding ina carriage with his daughter, and was 
pursued by the crowd, which pelted the couple with stones, 
severely injuring his daughter. The assault was unprovoked. 





MISCELLANEOUS NOTES, 


Washburn & Moen, of Worcester, Mass., after many experi- 
ments, have, it is said, discovered a process by which copper 
wire can be made that will stand a strain and tension equal to 
steel wire. 





Storage Batteries in Canada.—An Ottawa (Can.) syndicate 
is seeking incorporation under the name of the ** Anglo-Canadian 
Electric Storage and Supply Company,” for the purpose of manu- 
fac.uring, selling and leasing secondary batteries, and all kinds of 
electric supplies and appliances. 

A Correction.—Our attention has been called toanerrorin Mr. 
Colgate’s article on “The Construction and Care of Electric Rail- 
roads” in THK ELECTRICAL WORLD of March 21. In the second 
paragraph on page 224 the statement is made that the conductivity 
of silicon bronze trolley wire is from 25 to 40 percent. higher than 
that of copper. The word “conductivity” should, of course, have 
been “resistance.” 





Industrial and Trade Notes. 


Whe Lilinois Eleciriec Material Company, of Chicago, is 
now Western sales agent for the Giles poles, mast-arms, brackets, 
etc. 

Mr. M. C. Chase, of Canal street, Chicago, Ill., is manufactur- 
ing some handsome specialties in hard rubber for the electrical 
trade. 

The Globe Light and Heat Company, of Chicago, IIl., has 
removed from Michigan street to Lake street. Mr. E. R. Crolins 
remains in charge of the electrical department, 

The Scott Electrical Manufacturing Company, whose 
electro-calcium light was recently described in the colu:nns of THE 
ELECTRICAL WORLD, has six of these lights now in use at the Ca- 
sino, in this city, where they are giving excellent satisfaction. 

The Gibson Electric Company, 74 Cortlandt street, has re- 
moved its office from Room 411 to Room 402in the same buiiding, 
and by the change better accommodations have been secured. Mr, 
Gibson is very well satisfied at the way his indestructible battery 
is selling. 

The Ball Engine Company has issued a pamphlet contain- 
ing copiesof a large number of commendatory letters received. 
The Ball engine is used in so many successful electric light plants, 
in the country that hardly any letters can better show the excel- 
lence of these engines than the tests of lighting stations. 


Messrs. J. Lang & Co., of Michigan street, Chicago, Iil., are 
bringing out a new incandescent switch of the ** Andrews” type, 
baving an air space of four inches between contact points, Of the 
large form of ‘‘ Andrews’’ switch they have shipped 377 thus far 
this year, which speaks well for their popularity and efficiency. 

Rewinding of Armatures.—In addition to the manufacture 
of dynamos and motors, the Ford and Washburn ElectricCompany, 
of Frankfort street, Cleveland, O., is equipped with a full comple- 
ment of experienced men and the necessary machinery to rewind or 
repair armatures of any type, and to replace worn commutators 
on short notice. 


The Rellance Gauge Company, East Prospect street, 
Cleveland, Ohio, has several of its electrical alarms ia use, and all 


are giving good satisfaction. The electrical alarm placed by this 
company in the Studebaker works in South Bend, Ind., is adjust- 


able from one inch to 36 inches, thus allowing of a variation of three 
feet between high and low water. 


The National Carbon Company, of Cleveland, O., is not 
only turning out a greater number of electric light carboas than ever 
before, but carbons of a higher quality, due.to perfected processes 
resultiag from continued and costly experiments. This company 
has just issued a new price list of its perfected dynamo and motor 
carbon brushes having true parallel sides, 


The William e+. Wilkinson Patent Oil Cups and Oil 
Feeders are being used more extensively every month, and the 
fact of their use by such companies as the ‘‘thomson-Houston, Mc- 
Intosh & Seymour and Ball Engine companies, and many others of 
that class, certainly speaks well for their efficiency. During a 
period of over 20 years of actual service not one of these oilers has 
been returned to the manufacturers. 


The American Fuel EKconomizer Company, manufac- 
turer of improved economizers under the patents of Geo. H. Bur- 
pee, has opened offices at 136 Liberty street, in the new Electrical 
Exchange building. These economizers have evidently jumped at 
once into popular favor, as they have been udopted by the new sta- 
tions at New Haven (electric lizht) and Buffalo (street railway). 
The Narragansett Electric Light Company, of Providence, is also 
using three of them. 


The Short Company’s New “otor.—The gearless motor 
of the Short company is meeting with universal commendation. 
Already the first factory order is pledged, and the company is clos- 
ing large orders, which will tax the capacity of the shops for a long 
time tocome. The first gearless motor has now fairly entered on 
its eleventh week of service with a remarkable record. Although 
subjected to the severest tests, there has been no trouble from _ be- 
ginning toend. The first motors of the first factory order ure be- 
ginning to come out and will be placed in regular service this 
week, when the Short company proposes to demonstrate its ability 
to make an absolutely successful gearless motor. 


The Ball Engine Company, of Erie, Pa., has published a 
most useful pamphlet, giving a list of electric light and power 
plants using the Ball engines throughout the United Siates. The 
names are arranged under the heads of the various systems in 
vogue in the country, and altogether the list is the best we have 
seen. Following is a list of the systems named in the pamphlet: 
American, Ball, Bernstein, Brush, Continental, Edison, Kickemeyer, 
Excelsior, Fcrt Wayne Jenney, Fuller-Wood, Heisler, Indianapolis 
Jenney, Loomis, Mather, Mayo, Queen City, Sawyer-Man, Schuyler, 
Silvey, Sperry, Thomsun-Houstoa, United States, Universal, Van 
Depocle, Westinghouse and Western Electric. A_list of electric 
railway plants is also given. 


Rawhide Gears.— The New Process Rawhide Company, of 
Syracuse, N. Y., has received from Mr. Wm. M. Ramsey the follow- 
ing testimonial as to the durability of these gears in use on the 
Federal street and Pleasant Valley Railway, at Allegheny, Pa.: “I 
write to let you know of our continued success with your rawhide 
pinions. Wehave hadthem put to the most severe tests on 12% 
per cent. grades and find that they stand the work admirably. 
They will outwear steel and iron pinions, and are superior to bronze 
in many respects. Can @specially commend your new ‘flanged’ 
pinion to roads having long or steep grades. We have tried every 
make of pinion known, metal and otherwise, and can say without 
any qualification that ‘new process rawhide’ has no superior.”’ 


The Franklin Electric Company, of Kansas City, Mo., has 
recently been established for the purpose of carrying on construc. 
tion, supply and repair works in the States of Missouri, Kansas, 
Arkansas and Texas. Mr. Geo. E. Claflin, of the Franklin Com- 
pany, was formerly cornected with the Waterhouse Company, and 
for the last two years has been the district engineer at St. Louis 
for the Westinghouse Electric and Manufacturing Company. Mr. 
A.M. Miller, who ig a practical mechanical engineer, has been as- 
sociated with Mr. Claflin in construction work in this section for 
some time past. W. H. Blood, Jr.. was for two years connected 
with the Thomson-Houston Electric Company in the factory at 
Lynn, Mass., as foreman of the assembling room. All three of the 
above partners are practical engineers, Messrs. Claflin and Blood 
being graduates of the Massachusetts Institute of Technology. 


Cornell University Souvenir.—Mr. Frank C. Perkins, one 
of the Cornell students and an associate member of the American 
Institute of Electrical Engineers, has just issued a very creditable 
publication entitled,““Cornell University: Her General and Technical 
Courses.” The book contains something over 100 pages, and its 
scope is well defined by the title. About one-half of the pages are 
taken up with full-page illustrations of the exterior and interior of 
the various university buildings, each une accompanied by a por- 
trait of the professor most intimately connected with that particu- 
lar department. The illustrations are .very slear and very com: 
plete. Those of the greatest interest to the electrical fraternity are 
the physical laboratory, in charge of Prof. Nichols; the electrical 
laboratory, in charge of Prof. Moler; the dynamo-room of the uni- 
versity lighting plant, in charge of Prof. Ryan, and Sibley College 
laboratories, which are under the immediate direction of Prof. R. 
H. Thurston. 


The Ball & Wood Company.—Mr. Frank H. Ball has issued 
the following announcement: ** Having terminated my connection 
with the Ball Engine Company, of Erie, Pa., I have sold all my re- 
cent patents and inventions covering engine-governing devices to 
the Ball & Wood Company, No. 15 Cortlandt street, New York 
city, a corporation possessed of ample capital, which I have organ- 
ized, with others, for the purpose of building improved Ball auto- 
matic cut-off engines. Our new company has purchased of the 
Central Railroad Company of New Jersey a very desirable site ot 
four and a half acres adjoining its tracks at Elizabethport, and 20 
minutes from our New York office. We are erecting machine 
shops on the approved gallery plan, and equipping them with new 
and modern tools, solely with a view of building our specialty, im- 
proved Ball engines, with the greatest economy and excellence. 
Associated with me are gentlemen who have spent their lives in 
the engine business, and with the experience of 20 years myself, 
devoted exclusively to engine work and covering the introduction 
and development of high-speed automatic cut-off engines, I confi- 
dently believe that the new Ball engines I am designing will not 
only maintain, but decidedly eclipse, the excellent reputation ac- 
quired by those heretofore built by me in Erie, where the disadvan- 
tages of inferior facilities necessarily hampered us in attaining the 
perfection we sought.”” Mr. Wood assumes the presidency of the 
new company; Mr. Vincent, of Chas. R. Vincent & Co., will become 
its secretary and treasurer, and to Mr. Smith will be intrusted the 
interests of the company, with his principal office at Cincinnati, his 
old home. 





Business Notice. 


Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention, Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 
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OUR ILLUSTRATED 


U. S. PATENTS ISSUED MAY 5, 1891. 


451,445. Secondary Wattery; Truman H. Aldrich, of Cincin- 


nati, O. Application filed Dec. 27, 1899. -In an electrode for sec- 
ondary batteries, a body of active material formed with an aper- 
ture adapted to receive aconducting plate and a conducting plate 
taking loosely into the same. 


451,449. Telegraph Bepeater; Albert C. Booth. of Cedar 


Rapids, Ia., Assignor of one half to William P. Ward, of same 
lace. Application filed April 24, 1889. The invention comprises 
wo relay magnets, two fixed electrodes, two spring keys, co-acting 

respectively with said electrodes at a repeating station. and two 

normally closed electric circuits extending to two distant sta 
tions, one of said relay magnets. electrodes and spring keys being 
located in each of said circuits, in combination with metallic 
pivoted levers, respectively carrying the armatures of the said re- 
spective relay magnets, electrodes co-acting with said levers, but 





No. 451,520.—ELEctTRIC METER. 


normally out of contact therewith, a repeater battery, wires con- 
necting one pole of said battery with said levers, repeater mag- 
nets connected by wires with the said electrodes, oth cf said 
magnets being also connected with the opposite pile of said bat- 
tery, a balanced swinging lever carrying on opposite ends the ar- 
matures of said magnets, and a crank arm carried by said lever and 
located in co-operative relation between both of said spring keys. 


451,491. Mievtrie-matiwer Truck; Walter H. Knight, of 
eC 


n. Mass. Application filed Feb. 15, 189). This invention 
aa in providing each of the two axles of an electric-railway 
truck with a propelling motor, the two motors having extensions 
therefrom projecting inwardly and flexibly connected together, 
so that the two axles have freedom of radial adjustment for facil- 
itating the action of the truck upon a curved track, 


451,512. Multiple-Signal Transmitter; Bernice J. Noyes, 


f Boston, Mass. Application filed Sept. 22, 1890. In a multiple 
lanai transmitter, a train and a let-off, combined with a remov- 
able signal wheel and means controlled by the signal wheel for 
moving the let-off. . 


451,514. Electric Brake; Joseph Mitchell Payne, of Cressona, 


Pa. Application filed March 31, 1890, The combination of a 
brake apparatus having armatures, electromagnets toattract the 
armatures, a battery, circuit closer, conductors connecting the 
battery and the electromagnets, and electrodes attached to the 
said conductors and supplied in perforated lugs extending later- 
ally from the drawbars of the car, said electrodes having spring- 
clamps to connect them together between the cars. 


451,520. Electric Meter; Edwin Wilbur Rice, Jr., of Lynn, 


Mass, Application filed March 8, 1889. An electric meter having 
a controlling or actuating mechanism consisting of an expansible 
rod or bar heated when expanded by the influence of an electric 
current and a compensating rod or bar attached to the same, but 
separately mounted or supported, co as not to be heated by con- 
duction or radiation therefrom and adapted to act in opposition 
to the first, when both are heated at the same time, (See illus- 


tration.) 


451,521. Combined Switch and Lightning Arrester 5 


Kdwin Wilbur Rice, Jr., of Lynn, Mass., Assignor to the Thom- 
son-Houston Electric Company, of Connecticut. Application 
filed March 5, 1890. The combination, with a manual circuit- 
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No. 451,541.—SEcONDARY BATTERY. 


breaking switch in an electric circuit, of a blow-out magnet av- 
ing poles adipcont to the contact point of the switch, and a sup- 
plementary lightning arresting contact also adjacent to said poles 
and connected to the ground, 


451,540. Secondary Battery; George A. Washburn, of 


Cleveland, O., Assignor to Ford & Washburn, of same place. Ap- 
plication filed July 23, 1890. Ina storage battery, an insulating 
casing for the cell, having a cup lining of conducting material, an 
inner wall of conducting material apart from said hning, and ac- 
tive material between said wall and lining, in combination with a 
battery element centrally within said case. 


451,541. Secondary Battery; George A. Washburn, of 


Cleveland, O., Assignor to Ford & Washburn, of same place. Ap- 
plication filed Oct. 24, 1890, In a storage battery cell, a porous 
pot containing active material and conductors in the pot con- 
structed to form an open space in the pot for solution and to yic ld 
under lateral pressure or expansion. (See illustration.) 


451,548. Temperature Alarm; Louis Zagelmeyer, of West 


Bay City, Mich. Application filed Dec. 8, 1890, Ina thermometric 
electrical instrument, the combination, with the base, of a ther- 
mostatic coil loosely sleeved upon a standard and having one end 
secured thereto, a radial arm formed on the other end of said coil, 
two index hands frictionally secured on a pivot in the axis of the 
coil, and thermometric scale for adjusting the index hands and 
the arm of the coil. (See illustration.) 


451,559. Electric Motor; Walter E. Hyer, of Newburg, N. Y. 


Application filed Nov. 26, 1890. In an electric motor, the combi- 
aation with an armature of a field magnet having a single coil 
surrounding the armature and standing ina plane oblique to its 

aft, the magnetic circuit being composed o; two hollow castings 
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bolted together on a plane ineipting the armature shaft, said 
Ee ns each one-half of the journal boxes of the arma- 
ure shaft. 


451,574. Dynamo-Electric Machine; Lewis C. Rice, of Den- 
ver, Colo. Application filed May 14, 1890, A field magnet struc- 
ture, Seuneneen, of bobbins having grooves in their adjoining sides, 
and bolts passing through the holes formed by said grooves; also 
anarmature made up of a series of sections longitudinally 
grooved upon their outer surface and suitably joined together, the 
a portion of each section being cut away for the insertion 
of the coil, and the sections when joined together inclosing the 
coils at the point of contact. (See illustration.) 


451,586. Insulated Electric Conductor; James B. Will- 
iams, of Oakland, Cal. Application filed July 12, 1890. In an in- 
sulated electric conductor, the combination with the conductor 
and its surrounding dielectric of a centering device composed of 
fibrous material saturated with an irsulating material not so 
readily softened by heat as the material of the dielectric. 


451,587. Imsulated Electric Conductor; James B. Will- 
iams, of Oakland, Cal. Application filed Nov. 13, 1890. An insu- 
lated electric conductor consisting of a central metallic conduc- 
tor, solid, stranded or tubular, and substantially circular in cross- 
section, surrounded by a dielectric which is itself usually sur- 
rounded by one or more waterproof protecting coverings. 


451,603. Magnetic Attachment for Windows; Thomas 
N. Sterry, of Norwich, Conn. Application filed July 2, 1890. A 
window and sash, one bearing a magnet and the other a keeper. 


451,605. Electric Conductor; Joseph D. F. Andrews, of 
Westminster, England. Application filed Oct. 31, 1890. The com- 
bination of the jointed ends of the core wires, their insulation and 
armor, the wires wrapped around the separated portions of the 
armor, the sqonleens envelope, the conducting sheath connecting 
the separated ends of the armor, and the metal cast around the 
whole in a mold. 


451,614. Underground Electric Wire Conduit; Henry B. 
Cobb, of Wilmington, Del. Application filed April 29,1890. In an 
undergrou nd conduit system, the combination of a conduit, con- 
ductors in the conduit, and mt geyty spacing the conductor, and 
having the conductors secured to them independently of the con- 
duit environment, the said supports being provided at intervals 
gloss the conductors, and being movably supported in the con- 

uit. 


451,634. Telephone RBeceiver; William S. Corwin, of 
Newark, N. J. Application filed Nov. 30, 1888. A telephone re- 
ceiver combining therein a permanently magnetized steel casing 
or tube, a soft iron core or centre rod insulated therefrom at its 
rear end, a diaphragm, a bobbin of wire arranged on the core 
near the diaphragm, and conducting wires and connections. 


451,637. Electric Railway System; Charles K. Harding, of 
Atlantic, Iowa. Application filed Oct. 27, 158907 In an electric 
railway system, the combination of an insulated main conductor, 
a series of stationary main-conductor contacts or electrodes pro- 





No. 451,548.—TEMPERATURE ALARM. 


tected in insulated cups, electrically propelled vehicles having 
current collectors carried thereunder, and a movable circuit com- 
pleting device normally insulated from the main supply con- 
ductor, but adapted to contact with the main conduc or. 


451,639. Alarm Signal; Michael A. O’Donnell, of Chicago, Ill. 
Application filed March 17, 1890. Inanalarm signal, the com- 
bination of a club or baton having a signal inserted in its handle, 
and a signal operating shaft of a patrol box operated by the 
mouth of said signal. > 


451,649. Electric Stop Motiou; Chas. A. Dayton, of Pres- 
ton, Conn. Application filed April 21, 1890. In an engine, in com- 
bination with the driving-shaft of the governor, aclutch pulley 
on said shaft, a system of levers connected with said pulley, as 
set forth,and an electromagnet whose armature serves as a 
latch to control said levers to hold the two sections of the said 
clutch pulley in operative engagement. 


451,656. Socket for Incandescent Lamps; Samuel Dea- 
con, of Lynn, Mass., and Merle J. Wightman, of Hartford, Conn., 
Assignors to the Thomson-Houston Electric Co., of Connecticut. 
Application filed March 15, 1890. A lamp socket switch consisting 
of a rectangular block, a spindle. for turning the same loosely 
connected thereto, the said. block connecting at one side with one 
terminal of the circuit and on the opposite side with a spring 
connected to the opposite terminal and having freedom to a just 
itself between the two terminals, 


451,689. Signal Box; Milton G. Davis, of West Somerville, 
Mass., Assignor by mesne assignments to the Municipal Signal 
Company, of Portland, Me. Application filed June 18, 1890. Ina 
signal box, a signal transmitter, a winding arm, and a pull-down 
rod having teeth, combined with a pawl adapted to engage the 
said teeth and to be engaged by the winding arm when the latter 
is depressed to disengage it from the aforesaid teeth. 


451,691. Mechanism for Carrying Trolley Wheels 
Underground 3 Josee® Holland, of Watertown, N. Y. Appli- 
cation filed Dec. 22, 1890. The combination, with the conduit 
body and the side trackway shelves therein, of transverse aup. 
ports between said shelves, insulating blocks mounted Uren d 
supports, and an electric wire carried by said insulating blocks. 


451,692. Electric Railway; Rudolph M. Hunter, of Phila- 
delphia, Pa., Assignor by mesne assignments to the Thomson- 
Houston Electric Company, of Boston, Mass. Application filed 
April 28. 1888. A railway track, a main line conductor extending 
along said track, a branch track, a branch conductor extending 
along said branch track, an electrical conrection between the 
main line and branch conductors, and a switch between the main 
line and branch conductor and electrically connected with them. 


451,696. Switch for Overhead Electric Conductors}; 
John Kuehle, of Detroit, Mich..Assignor of one-fourth to Edward 
Martyn, of same place. Application filed Dec. 18, 129), In a 
switch for overhead trolley wires, the combination, with three 
conductors adapted to be connected, respectively, with the main 
and switch wires and yt 7 by inner ends separated for the 
passage of the flanges of the trolley, of a flanged metallic cover 
to which the separated ends of the conductor are oonnected,form- 
ing an electric bridge for the flanges of the troiley. 


451,700. Dynamo-Electric Machine; Lawrence N. P. Po- 
land, of Cincinnati, O. Application filed May 7, 1888. The com- 
bination of the armature shaft, a longitudinally grooved cylinder, 
thin iron dises mounted upon said cylinder, insulating collars 
and clamping collars to hold the parts together, 


451,902. 





451,732. Electric Car-Lighting A pparatus; Budd J. Jones, 


of Chicago, Ill. Application filed Oct. 17, 1890. In an apparatus for 
lighting cars, the combination, with the main lighting con- 
ductors, embracing the car lames in series in the electric circuit, 
of a supplementary conductor. the headlight socket piece having 
os pune ye and the headlight having a plug adapted to enter 
said socket. 


451,786. Method of Operating Reciprecating Electric 


Engines; Chas. J. Van Depoele, of Lynn. Mass. App)ication 
filed Jan. 3, 1891. This invention consists cf an electric engine 
having one set of coils adapted to be energized by an intermittent 





No. 451,574.—DYNAMO-ELECTRIC MACHINE. 


continuous current and another set energized by alternating cur- 
rents having a defined rise and fall. 


451,798. Current Regulator for Electric Lamps; Chas. 


H. Balsley, Jr.,and Edwin M. Porter, of Connellsville. Pa. Ap- 
plication filed Jan. 17, 1891. The invention consists of a socket 
containing a variable resistance whereby the light may be in- 
creased or diminished. 


451,815. Conduit System for Electric Railways; Will- 


iam H. Ford, of St. Louis, Mo. Application fited Oct. 8 1890. A 
conduit electric railway having a bare conductor made up ot 
sections of a predeterminate length, two mechanical contact ¢e- 
vices, such as trolley arms, fixed upon a vebicle at a greater dis- 
tance apart than the length of a single section of said bare con- 
ductor, and one of said mechanical coniact devices having elec 
trical wires mounted thereon and carrying connections for taking 
current from the sections of said bare conductor. 


451,870. Electric Motor; Ernest M. Gardner Hewett, of 


Boston, Mass., Assignor to Alpert L. Jewell. of same place. Ap- 
plication filed Nov. 14, 1890. An electric motor comprising a series 
of electromagnets, an armature composed of bars of soft iron. 
and a commutator consisting of a number of segments arranged 
in sets, each set containing a number of segments corresponding 
to that of the electromagnets, a series of plates placed within the 
segments, and of a number corresponding to the number of electro- 
magnets, and provided with projections, each of which engages 
one of the segments cf each set,a brush having a bearing surface 
less than the width of each interval between segments, and suit- 
able electrical connections whereby each electromagnet is ener- 
gun by the entire current only several times during each revo- 
u:ion of the armature. 


451,872. Electric Motor; Frank M. La Boiteaux, of Cin- 


cinnati, O., Assignor of one-half to Henry Varwig, of same place. 
Application filed June 4, 1890. In an electric motor, the combina- 
tion of the stationary base, the pivoted cap mounted thereon, the 
motor eccentrically mounted upon the pivoted cap, and insulated 
contact pieces to maintain the circuit between the main and 
motor wires, while the motor revolves upon its base. 


451,884. Electric Motor or Dynamo-Eleectric Machine} 


Schuyler S. Wheeler, of New York, Assignor to the Urocker- 
Wheeler Electric Motor Company, of same place. Application 
filed April 23, 1890. The ring armature core formed with trape- 
zoidal slots or openings in its periphery and coils of windings 
laid in the slots and passing through the inside of the 





No. 451,884.—ELEctTRIc Moror oR DyNAMO-ELECTRIG: 
MACHINE, 


ring. the windings on the inside of the ring forming 
trapezoidal-shaped coils or sections which fit against one another 
and fill the interior of the ring, and the slots being of the same 
shape and cross section, so that the coils are symmetrical with 
respect to the outside and inside of the ring. (See illustration.) 


51,894. Electric Motor or Dynamo-Electric Machine; 
Wm. F, Collins, of Chicago. 111, Assignor by mesne assignments, 
te the Crocker-Wheeler Motor Co., of New York. Application 
filed April 17, 1888. An armature core for an electric motor or 
dynamo-electric machine formed with trapezoidal slots in its per- 
iphery of greater width at the bottom than at the top, the wind- 
ings or conductors being contained in the slots. 


Fire-Alarm Telegraph Apparatus; Jos. W. 
Stover, of Newtonville, Mass. Application filed Jan. 23, 1888. 
The combination of a signal-box motor and a detent controlling 
the operation thereof with an actuating electromagnet for said 
detent, a local circuit therefor, an electromagnet in the main 
circuit of the box, and an armature therefor that controls the 
operation of said detent. 


Copies of the specifications and drawings complete of any patent 


mentioned in this record—or of any other patent issued since 1886 
—can be had for 25 cents. Give date and number of patent desired, 
and address The W, J. Johnston Co,, Ltd., Times Building, N. ¥ 


cc 


nh 


of 
re 
or 
th 


sil 
8p 


to 


qi 


It 


M 


KI 


BI 


